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it  is  now  somewhere  more  than  tliree  years  since  the  tungsten 
lamp  began  to  come  into  general  use  in  Europe,  and  hut  little 
more  than  two  years  since  it  became  a  definite  central-station 
factor  in  this  country.  .\t  first  viewed  askance  by  electric 
lighting  men  as  a  possible  menace  to  the  industry,  the  new 
lamp  has  been  found  by  the  more  enterprising  class  of  central- 
station  men  to  be  a  powerful  means  for  placing  the  electric¬ 
lighting  business  on  a  linn  basis  through  relieving  it  of  the 
competition  from  gas  lighting,  which  danger  in  recent  years  had 
been  on  the  increase,  and  also  in  linally  offering  a  solution  to  the 
residence  lighting  problem.  It  must  be  confessed,  however, 
that  with  the  e.xception  of  a  relatively  small  number  of  central 
stations  which  have  attacked  vigorously  and  intelligently  the 
problem  of  the  introduction  of  the  tungsten,  the  early  period 
of  transition  from  the  carbon  to  the  metallic  filament  is  yet 
in  course.  This,  we  believe,  is  in  part  due  to  the  survival 
of  the  past  Fabian  policy  of  central-station  men — t<y‘  their 
Micawber  attitude  toward  new  situations — rather  than  to  "actual 
conditions.  The  men  holding  back  are  of  the  class  wlio  occa¬ 
sionally  at  electric  light  meetings  enter  feeble  protests  against 
the  low  meter  rates  of  rational  charging  systems,  or  against 
low  motor  or  cooking  rates,  on  the  ground  that  they  can  see 
no  money  in  electrical  supply  at  a  rate  less  than  15  or  20  cents 
per  kw-hour.  Happily,  the  awakening  of  central  stations  to 
commercial  methods  during  the  past  four  or  five  years  has 
resulted  in  depleting  this  class  considerably ;  and  the  competi¬ 
tion  to  which  they  are  increasingly  subject  from  among  tech¬ 
nical  graduates  who  are  taken  on  by  central  stations  for  an 
apprenticeship  training  in  commercial  methods  will  further  clear 
the  field  of  laggards.  Like  any  important  advance  in  any  de¬ 
partment  of  life  the  change  of  conditions  in  the  electric  lighting 
field,  due  to  the  coming  of  the  tungsten  lamp,  requires  a  corre¬ 
sponding  change  in  central-station  metliods,  and  also  of  central- 
station  personnel  where  this  cannot  be  adapted  to  the  new  order 
of  things.  Where  this  principle  has  been  recognized,  the  intro¬ 
duction  of  the  tungsten  lamp  has  proceeded  smoothly,  if  we 
allow  that  the  difficulties  overcome  were  such  as  must  naturally 
be  expected  in  a  radical  departure  from  the  old,  and,  therefore, 
to  be  considered  merely  as  incidents  of  an  inevitable  transforma¬ 
tion  rather  than  feats  calling  for  extraordinary  capacity. 

It  is  in  the  extension  of  residence  lighting  that  the  tUiigstcn 
lamp  has  opened  up  the  greatest  possibilities.  How  great  is 
this  field  becomes  evident  from  the  fact  that  only  about  10  per 
cent  of  the  houses  within  central-station  territory  are  now 
lighted  by  electricity.  As  specific  examples  may  be  cited  the 
case  of  one  city  in  which  12,000  houses  wired  for  the  electric 
light  are  not  connected  with  the  central-station  service ;  and  of 
another  where,  though  having  a  greater  proportionate  residence 
load  than  any  other  city  of  its  class  in  the  country,  there  are 
60,000  houses  into  which  the  electric  light  has  not  yet  gained 
admittance.  In  short,  the  great  problem  now  before  the  central 
station  is  how  to  secure  small  residence  lighting  on  terms 
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profitable  to  the  station  and  satisfactory  to  the  consumer.  While 
no  general  solution  has  been  offered  to  this  problem  and  none 
applicable  equally  to  all  communities  appears  to  be  possible,  yet 
there  is  no  doubt  that  intelligent  and  well-directed  effort  will 
go  far  toward  removing  the  reproach  offered  to  the  central- 
station  industry  by  the  poor  showing  of  residence  lighting;  and 
what  can  be  accomplished  by  such  effort  is  exemplified  by  the 
results  now  being  achieved  in  Hartford,  an  account  of  which  in 
detail  appears  elsewhere;  in  Detroit,  where  electric  light  is  sup¬ 
plied  to  one-third  of  the  residences;  in  Denver,  and  in  a  number 
of  smaller  cities,  particularly  in  the  Central  West  and  on  the 
Slope.  It  may  here  be  pointed  out  that  where  success  has  been 
met  it  cannot  be  ascribed  to  a  close  following  of  the  principles 
which  were  formerly  considered  a  necessary  basis  for  service 
charges,  but  rather  to  a  close  study  of  an  actual  existing  situa¬ 
tion  to  be  met,  and  the  adaptation  to  it  of  every  means  avail¬ 
able,  even  though  apparently  heterodox  according  to  views 
established  in  the  carbon-filament  period.  In  other  words,  the 
methods  have  been  those  of  the  opportunist  and  not  of  the 
accomplished  maker  of  “rational  rates.”  In  time,  without  doubt, 
certain  principles  will  be  segregated  from  such  fortuitous  sys¬ 
tems  upon  which  a  service-charging  system  of  general  applica¬ 
tion  may  be  ba.sed,  and  errors  will  be  recognized  and  weeded 
out ;  but  instead  of  waiting  for  that  happy  period,  the  wise 
central-station  man  will  attack  the  residence  lighting  problem 
with  every  means  he  can  devise  or  borrow.  It  will  be  better  to 
fail  with  three  plans  and  succeed  with  a  fourth  than  to  try  none 
at  all.  It  should  be  added  that  we  do  not  mean  to  deprecate  the 
thorough  investigation  of  rate-making  principles  or  the  formu¬ 
lation  of  elaborate  rate  systems.  Such  work  will  not  only  be 
useful  to  those  who  are  striving  to  meet  an  emergency  with 
little  regard  to  the  permanency  of  the  means  to  be  employed, 
but  will  also  be  a  framework  when  the  time  is  ripe  for  a  definite 
system  or  systems. 

disturbing  factor  which  has  recently  entered  into  the  in¬ 
candescent  lighting  situation  is  the  small  candle-power  tungsten 
lamp,  now  being  introduced.  This  journal  has  consistently 
maintained  that  the  i6-cp  unit  is  too  small  for  general  purposes 
to-day,  and  it  welcomed  the  metallic-filament  lamp  as  a  means 
of  raising  the  candle-power  of  the  incandescent  unit  to  a  value 
approaching  that  of  its  then  vigorous  competitor,  the  Welsbach 
mantle.  This  opinion  is  well  defined  in  an  editorial  printed  in 
these  columns  four  years  ago,  from  which  we  quote  as  follows : 
“In  the  days  of  our  great-grandfathers  the  pair  of  candles  on 
the  mantle-piece,  or  the  single  one  on  the  table,  gave  a  quantity 
of  artificial  illumination  which  for  ages  had  been  considered 
entirely  satisfactory.  Then  came  the  plain  kerosene  burner, 
which  reduced  the  units  to  one,  to  be  displaced  later  by  the 
single  argand  burner.  Xext  the  advent  of  gas,  with  its  accom¬ 
paniment  of  several  outlets  to  a  room,  still  further  lifted  the 
gloom,  and  the  electric  light  ushered  in  the  present  era  of 
brightness.  In  this  genesis  of  artificial  illumination  two  points 
stand  clearly  out :  First,  that  none  of  the  illuminants  was  dis¬ 
placed  by  the  later-comer  because  of  any  pressing  human  neces¬ 
sity  for  a  higher  illumination;  a  fraction  of  a  ft.-candle  is 
sufficient  for  reading  newspaper  print,  and  the  light  of  a  candle 
will  guide  one’s  footsteps.  And  second,  each  new'  artificial 
source  was  more  expensive  in  service  than  its  predecessor.  The 
fact  is,  the  only  criterion  for  quantity'  of  illumination  is  day¬ 
light.  One  may  to-day  fix  according  to  the  best  existing  prac¬ 
tice  the  illumination  in  ft. -candles  for  various  purposes,  but  in 


time  the  data  will  pass  out  of  date,  perhaps  becoming  almost  as 
obsolete  as  similar  candle-light  data  would  be  to-day.  The 
margin  for  increase  in  illumination  will  exist  until  that  of 
bright  daylight  is  reached,  and  yearly  this  margin  will  be  en¬ 
croached  upon.  The  example  set  by  public  lighting — the  light¬ 
ing  of  main  streets,  of  window's,  stores,  hotels,  etc. — is  a 
powerful  stimulus  to  the  inherent  desire  for  artificial  illumina¬ 
tion  everywhere  which  approaches  daylight.  The  advance  in 
the  brilliancy  in  this  class  of  lighting  has  grown  enormously  in 
the  past  few  years,  but  its  effect  with  respect  to  house  lighting 
has  been  minimized  by  the  universality  of  the  i6-cp  lamp  unit. 
The  introduction  of  the  metallic-filament  lamp,  w'hich  will  prob¬ 
ably  occur  within  the  next  tw'elvemonth,  w'ill  provide  an  ideal 
opportunity  to  raise  the  candle-power.  For,  aside  from  the 
considerations  above  presented,  there  w'ill  be  a  powerful  com¬ 
mercial  one.  With  a  consumption  of  one-third  of  that  of  the 
carbon  filament,  the  tungsten  lamp  will  bring  with  it  a  crisis 
for  the  central  station.  The  means  to  meet  this  crisis  seems 
to  be  clearly  indicated:  The  craving  for  brighter  illumination 
is  far  from  being  satisfied,  the  present  electrical  incandescent 
lamp  unit  is  too  small,  and  the  new  lamp,  when  placed  on  the 
market,  should  be  of  a  candle-pow'er  not  less  than  25 — perhaps 
as  high  as  40.” 

Looking  back  at  the  present  date,  we  find  that  the  higher 
candle-power  tungsten  lamps  first  introduced  not  only  w'ere 
of  inestimable  service  to  central  stations  in  protecting  their 
interests,  but  w'ere  also  appreciated  by  consumers,  who  gladly 
accepted  the  condition  of  “More  light  for  the  same  money.” 
Should  there  now  be  a  return  to  the  low  candle-power  unit 
which  was  in  line  of  promotion  to  the  obsolete,  it  will  be  dis¬ 
tinctly  unfortunate  to  the  central  station,  no  real  boon  will  be 
conferred  on  the  consumer,  and  the  Welsbach  mantle  with  its 
sui)erior  candle-power  will  be  given  a  respite.  We  would  not 
advocate  that  the  consumer  shall  be  denied  any  choice  in  the 
selection  of  a  lamp ;  but  we  believe  that  every  effort  should  be 
exerted  toward  inducing  him  to  use  “‘More  light  for  the  same 
money,”  and  the  40-cp  and  6o-cp  units  are  the  rational  means 
to  this  end.  In  Germany  the  lesson  has  been  learned  from 
earlier  experience  w'ith  i6-cp  and  20-cp  tungsten  units,  which 
w'herever  possible  are  by  concerted  effort  now  being  relegated 
to  the  rear  in  favor  of  32-cp  and  50-cp  units. 


TUNGSTEN  LAMPS  FOR  INDIREa  ILLUMINATION. 

In  an  article  abstracted  in  the  Digest  in  this  issue  Dr.  M. 
Monash  reports  the  results  of  tests  showing  that  when  used 
for  indirect  illumination  tungsten  lamps  are  more  efficient  than 
arc  lamps  equipped  w'ith  pure  carbon  electrodes.  It  is  evident, 
therefore,  that  a  tungsten-lamp  installation  would  prove  much 
more  economical  than  an  arc-lamp  installation  for  indirect 
lighting.  The  author  gives  no  data  relating  to  the  comparative 
efficiencies  of  the  indirect  and  the  direct  methods  of  illumina¬ 
tion,  but  one  can  readily  determine  the  effect  of  substituting 
the  one  method  for  the  other.  The  portion  of  the  light  flux 
reaching  the  ceiling  directly  from  the  lamp  is  subjected  to  the 
single  absorption  at  the  ceiling  surface,  while  the  flux  that 
strikes  the  reflector  before  reaching  the  ceiling  is  subjected  to 
the  additional  absorption  at  the  reflectors.  Therefore,  it  ap¬ 
pears  that,  when  all  other  conditions  are  the  same,  the  system 
in  W'hich  the  greater  portion  of  the  light  from  the  lamps  passes 
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directly  to  the  ceiling  would  possess  the  higher  efficiency. 
Moreover,  of  two  systems  having  equal  initial  efficiencies,  the 
one  depending  least  upon  the  light  redirected  by  a  reflector 
should  possess  the  higher  efficiency  under  service  conditions,  by 
reason  of  the  smaller  amount  of  light  absorbed  by  the  layer  of 
dust  which  inevitably  collects  upon  the  reflector.  In  regard 
solely  to  the  formation  of  a  layer  of  dust,  it  might  seem  that  a 
tungsten-lamp  installation  is  somewhat  preferable  to  an  arc- 
lamp  equipment,  but  one  should  not  overlook  the  fact  that 
the  arc-lamp  equipment  requires  attention  at  very  frequent 
intervals,  and  hence  the  reflector  is  much  more  likely  to  be  kept 
in  a  polished  condition  than  that  of  a  tungsten-lamp  installation 
which  suffers  from  the  dust  that  is  allowed  to  collect  at  a  rate 
so  slow  that  it  escapes  attention.  One  of  the  greatest  draw¬ 
backs  to  a  tungsten-lamp  equipment  for  indirect  lighting  is  the 
deterioratit)!!  of  the  reflector  surface.  An  installation  of  tung- 
sten  lamps  for  this  purpose  can  be  considered  successful  only 
when  provision  is  made  for  frequent  removal  of  the  collected 
dust.  The  best  arrangement  would  be  one  in  which  the  dust 
is  removed  automatically,  or  the  removal  of  the  dust  is  ren¬ 
dered  practically  compulsory  at  stated  intervals. 


HOTEL  UGHTING. 


While  it  is  perhaps  difficult  to  say  that  general  practice  in  one 
class  of  lighting  is  any  w’orse  than  in  any  other,  traveling  men 
and  especially  those  who  visit  the  smaller  towns  are  very  much 
of  the  conviction  that  for  inadequate  and  inefficient  lighting 
the  average  hotel  bedroom  stands  near  the  head  of  the  list. 
While  some  of  the  more  modem  hotels  in  the  larger  cities 
represent  the  best  in  illuminating  practice,  the  majority  of  the 
country  hotels  undoubtedly  represent  the  worst.  In  the  first 
lilace,  the  average  hotel  guest  is  notably  careless  and  wasteful 
as  to  turning  off  lamps  when  not  needed.  To  counteract  this 
some  niggardly  hotel  keepers  have  reduced  the  candle-power 
of  the  lamps  in  each  room  to  a  point  where  adequate  illumina¬ 
tion  is  impossible  however  the  light  may  be  utilized.  To  coun¬ 
teract  this  some  traveling  men  carry  50-cp  lamps  in  their  grips, 
while  many  others  more  charitably  content  themselves  with  an 
extension  cord  fitted  with  an  attachment  plug  and  a  lamp  socket. 
Ill  the  small  hotels  a  single  lamp  on  a  drop  cord  in  the  middle 
of  the  room,  hung  at  about  the  level  of  the  guest’s  eyes,  is  the 
regular  practice,  while  in  a  slightly  larger  class  of  hotel  a  two- 
lamp  or  three-lamp  ornate  chandelier,  controlled  by  switch  and 
equipped  with  some  fancy  shade,  is  the  rule.  Usually  no  pro¬ 
vision  is  made  for  the  lighting  of  mirrors.  For  the  cheapest 
class  of  work  where  drop  cords  are  now  used  a  lamp  on  a 
ceiling  socket  with  a  good  reflector  controlled  by  a  pendant 
switch  or  chain-pull  socket  would  work  great  improvement 
when  the  substitution  of  tungsten  for  carbon  lamps  is  made. 
In  cases  where  chandeliers  are  used  a  single  large  tungsten 
lamp  in  a  proper  ceiling  fixture  is  a  good  substitute  for  the 
chandelier.  The  lighting  of  mirrors  can  be  accomplished  at  a 
reasonable  expense  by  mounting  small  lamps  directly  on  each 
side  of  the  dresser  mirror  and  plugging  these  to  some  wall 
outlet,  if  there  is  such  an  outlet.  If  the  room  is  sufficiently 
light  as  to  color  of  ceilings  and.  walls,  plenty  of  indirect  light 
will  almost  do  away  with  any  necessity  for  special  mirror  light¬ 
ing,  although  if  side  outlets  are  available,  the  mirror  lamps 
iire  always  convenient  and  desirable.  While  awaiting  the  happy 
day  when  public  hosts  shall  finally  recognize  the  art  of  illumi- 


occasionally  to  carry  in  his  grip  a  cord  extension  for  hotel 
and  steamer  use. 


THE  PURPOSE  OF  STREET  UGHTING. 

In  all  the  current  discussion  of  ways  and  means  for  street 
lighting  there  is  a  tendency  to  ignore  the  questions  that  underlie 
the  necessity  for  lighting  the  streets  at  all.  People  talk  glibly 
enough  about  average  ft.-candles  and  methods  of  measuring 
the  illumination,  but  do  they  really  at  bottom  know'  the  pur¬ 
poses  for  which  the  illumination  is  furnished  at  all,  much  less 
their  relation  to  its  amount?  Historically,  the  story  is  a  com¬ 
paratively  simple  one.  The  streets  of  a  medieval  city  were 
crooked  and  narrow  thoroughfares' for  the  most  part,  undrained 
and  ill-paved,  beset  by  buildings  irregularly  placed  and  sepa¬ 
rated  by  frequent  dark  alleys.  They  were  haunted  after  night¬ 
fall  in  the  most  populous  districts  by  law’less  prowlers  of  every 
sort,  from  mere  vagabond  cut-purses  to  drunken  roisterers  with 
swords  ready  for  blood-letting  upon  the  smallest  excuse.  The 
nightwatchman  with  his  lantern  and  halberd  was  marked  from 
afar  by  the  one  class  and  held  in  contempt  by  the  other,  h'oot 
passengers  and  carriages  blundered  about  as  the  prey  of  both. 
The  earliest  public  lighting  was  definitely  in  defence  of  public 
order  and  safety,  and  its  purpose  was  to  disclose  the  dangers 
of  the  way,  and  check  the  crimes  that  are  bred  by  darkness. 
The  earliest  lighting  by  lantern  was  altogether  ineffectual  from 
our  modern  standpoint,  but  contemporary  evidence  shows  that 
it  did  tend  to  prevent  accident  and  disorder.  It  is  a  common 
saying  to-day  that  an  arc  light  is  as  good  as  a  policeman,  and 
the  same  principle  held  .>50  years  ago. 

Fundamentally,  then,  street  lighting  was  and  is  a  police  meas¬ 
ure  so  far  as  populous  districts  are  concerned.  It  is  good 
policy  to  use  light  in  certain  localities  with  a  lavishness  that 
the  appearance  of  things  by  daylight  would  scarcely  suggest. 
It  is  the  density  of  the  nocturnal  population  that  counts,  not  the 
diurnal  condition.  In  some  districts  there  is  dense  traffic  until 
an  hour  or  two  after  darkness  has  fallen,  and  then  the  streets 
are  deserted.  Here  the  situation  is  clearly  different,  and  the 
lighting  needed  is  chiefly  to  facilitate  getting  about,  and  need 
not  be  kept  to  its  full  intensity  all  through  the  night.  This  is  a 
fact  very  commonly  recognized  in  foreign  cities,  where  tlie 
lighting  in  certain  districts  is  often  reduced  by  midnight,  or 
even  earlier.  Still  another  situation  must  be  met  in  streets 
where  the  density  of  population  is  small,  but  the  use  by  niglit  is 
disproportionately  large  by  reason  of  general  employment  as  a 
thoroughfare.  Here  the  way  must  be  well  marked  out,  espe¬ 
cially  in  these  days  of  motor  cars,  but  the  police  value  of  the 
illumination  is  merely  incidental.  .Again,  there  are  certain 
streets  in  w'hich  the  shop  lighting  is  so  considerable  as  to  far 
outshine  ordinary  public  lighting,  and  where,  consequently, 
the  brilliant  total  illumination  of  the  early  evening  is  auto¬ 
matically  reduced  in  the  later  hours. 

Xow,  all  these  facts  show  clearly  one  general  principle — that 
the  public  lighting  required  is  essentially  non-uniform.  Any 
attempt  to  light  a  large  city  on  the  basis  of  a  fixed  sum,  or  a 
fixed  number  of  lights  per  mile  of  street,  necessarily  leads  to 
failure,  unless  the  sum  or  number  is  fixed  to  meet  the  maximum 
requirement,  which  means  abnormally  high  cost.  We  are,  in 
theory  at  least,  a  democratic  people,  and  are  very  prone  to 
assert  principles  of  equality  quite  against  our  saner  judgment. 
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So  far  from  becoming  iiuliKnatit  at  being  a  denizen  of  a  street 
only  moderately  lighted,  and  raising  a  protest  to  the  city 
fathers,  one  should  really  consider  that  moderation  a  tribute 
to  the  quiet  and  orderliness  of  his  neighborhood.  The  chief 
of  police  is  a  better  judge  of  the  real  needs  of  a  city  in  the 
way  of  illumination  than  is  any  other  single  official.  W  hen  his 
requirements  are  met  it  is  time  enough  to  consider  the  rest 
of  the  situation.  These  things  point  to  the  distribution  of 
illumination  on  very  various  scales  and  perhaps  by  different 
methods.  It  is  clearly  almost  useless  to  economize  by  lighting 
in  spots  with  long  intervals  of  darkness  between,  which  has 
been  a  favorite  American  i)ractice.  An  arc  lamp  every  500  ft. 
is  not  street  lighting,  but  a  practical  joke  at  the  expense  of  the 
public  treasury.  The  same  amount  of  money  put  into  smaller 
units  brings  better  returns  provided  only  a  moderate  amount 
of  light  is  needed.  In  other  cases  such  a  change  would  still 
leave  the  street  very  badly  lighted  for  the  conditions  of  its 
use,  and  the  only  thing  to  do  is  to  mass  lighting  units  of  the 
largest  size  until  there  is  light  enough  and  to  spare.  The  prac¬ 
tical  problem  of  street  lighting  is  to  suit  the  illumination  to  the 
needs  of  the  case  without  reference  to  the  traditions  of  the  art. 
It  cannot  be  solved  with  due  regard  to  economy  by  the  use  of 

any  single  type  of  lamj),  and  it  cannot  be  solved  at  all  unless 

♦ 

one  turns  a  deaf  ear  to  protestations  of  equal  rights  in  the 
lighting  fund. 


BASEBALL  BY  ELEaWC  LIGHT. 

Numerous  attempts  have  l)een  made  at  various  times  to  play 
baseball  by  electric  light,  but  the  results  have  left  considerable 
to  be  desired  both  from  the  spectator’s  and  the  player’s  stand¬ 
point.  Last  Saturday  night,  at  Chicago,  at  the  new  American 
League  Baseball  Park,  a  semi-professional  game  was  played 
under  the  most  elaborately  and  carefully  planned  arrangement 
of  electric  light  yet  put  in  operation  on  a  baseball  field.  The 
details  of  the  apparatus  used  are  described  elsewhere  in  this 
issue.  The  general  scheme  was  to  use  huge  flaming-arc  pro¬ 
jector  lamps  with  impregnated  carbons  30  mm  (iJ4  in-)  in 
diameter,  taking  about  100  amp  each  and  so  placed  high  up  on 
each  side  of  the  diamond  as  not  to  interfere  with  sight  of 
the  ball  by  the  players.  Some  parts  of  the  field  were  screened 
from  the  rays  of  certain  lamps  of  which  the  glare  would 
otherwise  have  prevented  the  players  from  following  balls. 
These  high  lamps  were  supplemented  with  ground  lamps  for 
lighting  along  the  surface,  these  being  also  screened.  While 
there  is  still  room  for  improvement,  the  results  were  certainly 
remarkably  good.  The  game  was  so  free  from  errors  as  to  settle 
once  for  all  any  question  as  to  players  seeing  the  ball,  whether 
high  in  the  air  or  near  the  ground.  The  spectators  also  could 
always  see  the  ball.  With  all  the  lamps  going  the  volume  of 
light  was  more  than  sufficient.  The  most  serious  problem,  of 
course,  in  this  work  is  the  location  and  screening  of  the  lights 
so  that  the  players  and  spectators  can  follow  the  ball  with  the 
eye.  The  moment  a  ball  gets  within  a  few'  degrees  of  a  bright 
light,  the  glare  of  the  lamp  hides  it  by  the  effect  of  the  light 
on  the  eye.  Mr.  Cahill,  in  his  skillful  arrangement  on  the 
Chicago  field,  following  up  his  previous  experiments  along  the 
same  line,  has  succeeded  remarkably  well  in  avoiding  this  glare 
trouble,  which  has  been  the  bugbear  of  baseball  field  lighting. 
In  a  recent  paper  before  the  Franklin  Institute  Mr.  A.  J.  Sweet 
gave  the  results  of  experiments  which  seemed  to  prove  that 
until  an  object  approaches  within  25  deg.  of  a  light  (measured 


on  an  arc  of  which  the  eye  is  the  center)  the  presence  of  such 
light  in  the  range  of  vision  does  not  reduce  ability  to  see  the 
object.  The  results  last  week  on  the  Chicago  field  seem  to 
confirm  these  findings,  and  to  show  that  numerous  powerful 
lamps  around  a  field  will  not  interfere  with  vision  if  they  are 
pn>i)erly  placed.  It  is  not  to  be  inferred  from  this,  however, 
that  with  such  powerful  lamps  vision  anywhere  in  the  field  is 
as  comfortable  for  the  players  or  spectators  as  in  daylight. 
There  is  required  a  certain  effort  to  concentrate  the  attention 
on  the  ball  in  spite  of  the  presence  of  the  lights. 


THE  UGHTING  OF  SMALL  RESU)ENCES. 

The  tungsten  lamp,  together  with  our  present  knowledge  of 
the  utilization  of  light  to  best  advantage,  suggests  several  changes 
from  the  layout  of  five  years  :tgo  for  wiring  small  houses.  The 
same  remark  applies  also  to  larger  residences,  but  we  shall  here 
confine  consideration  more  particularly  to  the  smaller  houses 
which  some  central-station  companies  are  at  present  making 
e.xtra  efforts  to  secure  as  consumers.  .V  number  of  central 
stations  have  recently  made  special  arrangements  with  local 
contractors,  or  have  organized  their  own  wiring  departments, 
to  carry  out  the  wiring  of  these  small  houses  at  a  very  low 
cost  per  outlet.  This  is  a  movement  commendable  in  itself  and 
has  been  well  carried  out  on  modern  lines  by  many  companies; 
but  the  equipment  which  is  being  provided  in  some  of  these 
cases  indicates  a  lamentable  lack  of  knowledge  of  modern 
illuminating  methods  on  the  part  of  those  who  are  responsible, 
being  of  the  kind  that  is  already  antiquated.  In  a  house  which 
is  to  be  wired  and  equipped  complete  for  $15  or  less  for  four 
ceiling  outlets,  or  a  proportionate  sum  for  larger  houses,  there 
is  no  place  for  fixtures.  In  such  a  house,  where  the  expense 
must  be  cut  down  to  the  last  cent,  the  money  which  would  be 
spent  in  fixtures  might  better  be  put  to  some  other  purpose. 
This  statement  does  not,  of  course,  apply  to  the  use  of  proper 
fixtures  in  a  more  expensive  class  of  houses.  For  example, 
take  the  case  of  a  living-room  or  dining-room  in  a  small 
cottage.  Some  of  the  special  wiring  offers  we  have  seen  made 
by  central-station  companies  have  included  two-light  or  three- 
light  fixtures  in  both  dining-rooms  and  living-rooms.  In  some 
cases  these  are  a  cheap  old-fashioned  kind  of  fixture,  which  has 
been  out  of  date  for  a  number  of  years  and  gives  poor  results 
from  an  illuminating  standpoint  on  account  of  the  fact  that 
the  lamps  are  hung  low  and  placed  at  an  angle.  In  such  cases 
it  would  be  much  better  to  place  a  single  neat,  substantial  brass 
ceiling  socket  at  the  center  of  the  ceiling,  equipping  the  lamp 
with  a  proper  reflector,  and  devoting  the  money  on  a  wall- 
switch  outlet  which  would  otherwise  be  spent  on  a  fixture.  One 
40-watt  or  60-watt  tungsten  lamp  at  the  center  of  the  ceiling, 
with  a  good  glass  reflector  giving  an  extensive  type  of  distribu¬ 
tion,  will  give  as  much  light  as  is  required  in  the  ordinary  small 
cottage  living-room  or  dining-room ;  and  the  use  of  a  fixture 
having  two  sockets  and  two  lamps  to  be  renewed  is  simply  a 
needless  expense.  But  it  may  be  said  that  it  is  not  necessary  to 
have  as  large  a  lamp  as  a  40-watt  or  60-watt  tungsten  for  such 
a  room,  and  that  a  lamp  of  20  watts  to  25  watts  with  proper 
reflector  would  be  sufficient  for  ordinary  reading  purposes. 
The  answer  to  this  is  that  if  the  customer  must  practise  such 
rigid  economy  as  to  get  along  with  a  20-watt  tungsten  lamp 
with  the  light  concentrated  under  the  lamp  for  reading  pur¬ 
poses.  he  would  fittingly  come  in  a  class  which  should  use  a 
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lamp  and  reflector  hung  low  on  a  drop  cord,  and  could  hardly 
aflford  a  fixture.  In  the  cheaper  class  of  houses,  the  fixtures 
which  are  likely  to  be  installed  for  the  low  figures  named  in 
these  special  offers  are  certainly  not  a  credit  to  the  manufac¬ 
turer,  the  central-station  company  or  the  art  of  electric  lighting 
in  general ;  and  the  small  amount  they  cost  might  better  be 
expended  on  other  conveniences,  efficient  reflectors,  wall 
switches  and  the  like.  When  we  get  into  a  more  expensive 
class  of  houses,  where  fixtures  are  desirable,  the  types  with 
short  stems,  which  hold  the  lamps  near  the  ceiling  for  direct 
lighting,  are  now  very  largely  preferred  by  those  who  are  look¬ 
ing  for  illuminating  effect  as  well  as  for  neatness  in  appear¬ 
ance.  For  indirect  and  semi-indirect  lighting  the  fixture  is 
still  necessary,  although  drop  cords  can  be  employed  and  have 
been  used  in  such  cases  to  some  extent. 

It  is  hard  to  realize,  after  all  that  has  been  said  and  pub¬ 
lished  regarding  correct  illumination  in  the  past  few  years,  that 
central-station  companies  will  allow  antiquated  equipment  to 
be  put  in  under  their  supervision.  It  is  the  old  difficulty  of 
failure  to  have  plans  passed  upon  by  those  qualified  in  this 
branch  of  work.  There  are  electrical  contractors  and  central- 
station  men  who  claim  that  in  their  respective  communities  they 
cannot  sell  anything  but  the  old-fashioned,  flimsy  chandelier 
with  sockets  at  an  angle.  The  fact  of  the  matter  is,  the  public 
buys  whatever  the  dealers  keep  in  stock  and  recommend  to 
customers  as  the  best  and  latest  thing;  and  if  customers  cling 
to  the  old  styles,  it  is  because  the  dealers  or  the  central-station 
companies  have  not  been  up  to  date  themselves.  There  is  also 
another  aspect  to  the  situation.  A  consumer  with  low  chandeliers 
in  his  living-rooms  may,  by  using  small  lamps,  get  his  bills 
down  to  a  point  where  there  is  no  profit  in  serving  him  except 
with  a  large  minimum  bill ;  and  in  the  latter  event  there  is  no 
object  in  the  consumer  having  his  rooms  partially  lighted  when 
they  might  as  well  be  adequately  and  fully  lighted  for  the 
same  money. 

BUILDING  UP  THE  CENTRAL-STATION  LOAD. 

How  long  will  it  be,  we  wonder,  before  central  stations  in 
general  will  make  a  determined  effort  to  bring  electric  cooking 
and  heating  into  real  popularity?  A  few  have  tried  it  already 
and  generally  with  very  satisfactory  results  for  all  concerned, 
but  on  the  whole  the  business  is  relatively  small.  The  chief 
difficulty,  of  course,  is  the  making  of  a  suitable  rate  for  meet¬ 
ing  the  peculiar  exigencies  of  the  case.  On  the  face  of  things  a 
heating  and  cooking  load  is  undesirable  on  account  of  the  rela¬ 
tively  large  demand  and  modest  total  consumption.  But  the 
unconsidered  advantages  in  the  case  are  the  time  of  the  demand, 
and  the  effect  of  the  diversity  factor.  The  general  experience  of 
those  companies  making  a  drive  for  such  business  is  that  the 
load  thus  acquired  is  very  largely  off  the  peak,  so  that  the  effect 
of  the  relatively  large  demand  may  be  almost  ignored.  Take, 
for  example,  the  case  of  the  minor  household  appliances  like 
flatirons,  coffee  urns,  vacuum  cleaners  and  so  forth.  These 
are  almost  universally  used  during  daylight  hours  when  the 
lighting  is  not  on  in  any  amount,  and  the  lines  and  stations 
are  lightly  loaded.  They  do  not  even  materially  affect  the 
house  wiring  or  the  house  transformer  capacity,  since  in  nearly 
every  instance  the  current  required  is  less  than  that  allowable 
for  the  smallest  wire  permitted  by  the  Underwriters’  rules,  and 
the  appliances  are  not  in  use  when  the  transformer  is  carrying 
any  lighting. 


In  the  more  important  but  less  common  case  of  electric 
kitchens  and  luminous  or  other  radiators,  the  conditions  are 
also  favorable.  Cooking  proceeds  actively  oidy  at  times  when 
the  lighting  load  is  small  or  on  the  watie.  Two  meals  of  the 
three  are  prepared  at  times  of  almost  no  lighting,  and  the 
evening  one  comes  on  after  the  cessation  of  the  day’s  activities 
has  lessened  the  load  in  shops  and  offices.  Its  general  effect 
would  be  to  produce  a  somewhat  more  gradual  tapering  off  of 
the  evening  peak  than  is  ordinarily  found,  which  from  the 
operating  standpoint  is  certainly  no  disadvantage.  There  is, 
too,  a  considerable  variation  likely  in  the  time  of  using  ranges 
and  radiators,  the  effect  of  which  is  still  further  to  spread  out 
the  load  and  lessen  the  aggregate  effect  of  the  individual  de¬ 
mands.  Load  of  this  kind  is  therefore  rather  desirable  than 
otherwise,  and  if  it  can  be  secured  in  any  considerable  amount, 
is  a  very  considerable  addition  to  the  income  derived  from  tlie 
plant.  It  is  only  by  the  acquisition  of  diverse  loads,  in  fact, 
that  the  load  factor  of  a  system  can  be  w«)rked  upward.  If 
the  lighting  load  is  the  chief  point  of  increase,  the  inevitable 
result  is  to  raise  the  peak  and  load  still  more  heavily  the  dis¬ 
tribution  system,  increasing  the  difficulties  of  regulation  and  the 
general  operating  charges. 

Heating  and  cooking  load  and  the  like  is  therefore  good 
for  the  same  reason  that  small  motor  load  is  good.  The  chief 
difficulty  in  getting  the  former  is  that  by  common  consent 
motor  load  is  taken  on  at  rates  relatively  much  lower  than  any 
other.  It  is  tacitly  recognized  that  motor  rates  must  be  low 
in  order  to  get  the  business.  The  ostensible  reason  frequently 
given  is  that  motor  load  requires  less  exact  regulation  than 
lighting,  but  as  a  matter  of  fact  since  most  motors  are  actually 
on  the  lighting  distribution  system  and  are  in  use  during  part 
of  the  peak,  they  embarrass  regulation  instead  of  lessening  the 
necessity  for  it.  Of  course,  the  real  fact  is  that  to  get  business 
one  must  quote  a  figure  that  is  attractive  to  the  customer;  and 
since  special  rates  are  generally  looked  upon  with  disfavor,  the 
same  result  must  be  reached  by  a  rate  system  of  a  slightly 
more  general  character.  The  existence  of  a  motor  schedule  is 
a  tacit  recognition  of  the  need  for  a  classified  .service  not  unlike 
that  widely  used  in  the  earlier  days  of  central-station  work. 
It  is,  in  fact,  the  beginning  of  such  a  classification.  Now 
whether  heating  and  cooling  should  be  reached  from  the  light¬ 
ing  rates  or  from  motor  rates,  or  should  be  classified  separately, 
is  a  difficult  question  to  decide.  Those  stations  which  have 
acquired  a  large  load  of  minor  household  and  manufacturing 
appliances  have  perhaps  most  commonly  done  it  by  means  of 
a  lighting  schedule,  so  that  a  moderately  liberal  customer  could 
get  the  benefit  of  a  liberal  secondary  rate.  Whether  the  same 
plan  would  work  well  as  a  stimulant  for  the  larger  cooking 
and  heating  business  remains  to  be  seen.  It  is,  in  fact,  not  a 
matter  of  large  consequence  how  the  business  is  secured,  but  it 
is  important  that  it  should  be  secured.  In  any  city  the  pros¬ 
perity  of  the  central  station  depends  upon  securing  a  large  load. 
The  price  obtainable  is  commonly  predetermined  by  competi¬ 
tion  or  by  municipal  enactments,  and  is  constantly  tending  down¬ 
ward.  Consequently,  the  vital  question  of  finance  is  the 
possible  load  that  can  be  secured  in  the  given  community.  The 
lighting  load  is  generally  even  now  shamefully  less  than  it 
should  be  from  the  failure  to  grasp  the  residential  business 
that  is  the  gas  company’s  best  asset.  On  the  heating  and  cook¬ 
ing  there  has  yet  been  made  scarcely  a  beginning,  hence  this 
homily  on  the  subject. 
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Convention  of  Edison  Illuminating  Companies. 

Tile  twenty-sixth  annual  meeting  of  the  Association  of  Edison 
Illuminating  Companies  will  be  held  Sept.  6,  7  and  8  at  the  Hotel 
I'rontenac,  Thousand  Islands,  N.Y.  The  following  papers  will 
l>e  read:  A  Reasonable  Profit — Its  Collection  and  Distribution, 
by  .Mr.  James  V.  Oxtoby;  Display  Street  Lighting  in  Toledo, 
Ohio,  by  Mr.  W.  E.  Richards ;  Experience  ivith  Lamp  Renewals, 
by  Mr.  Louis  A.  Ferguson;  The  Illumination  of  Streets,  by  Mr. 
1*.  S.  Millar;  Workmen’s  Compensation,  by  Mr.  Arthur  Will¬ 
iams;  Recent  Employers’  Liability  Legislation  as  Affecting  Cen¬ 
tral  Stations,  by  Messrs.  E.  M.  Atkin  and  H.  M.  Edwards;  The 
Heating  Problem  in  Its  Relation  to  Central  Station  Service,  by 
.Mr.  R.  P.  Bolton;  The  1910  Edison  Storage  Battery,  by  Mr. 
Walter  E.  Holland;  Canvassing  by  Telephone,  by  Mr.  T.  I. 
Jones;  The  Supply  of  Breakdown  Ser'vice  for  Isolated  Plants, 
by  Mr.  M.  F.  Mc.-Mpin ;  Purchase  Inspection  of  Central  Station 
Apparatus,  by  Mr.  F.  M.  Farmer;  An  Analysis  of  Diversity 
Eactors,  by  Mr.  11.  H.  Gear;  Ideas,  Suggestions  and  Methods 
of  the  Commercial  Department,  by  Mr.  J.  D.  Israel ;  The  Elec¬ 
tric  Tehicle  as  a  Promoter  of  Central  Station  Business,  by  Mr. 
P.  I).  Wagoner;  Measuring  Demand,  by  Mr.  R.  S.  Hale;  The 
Promise  of  Electrified  Agriculture,  by  Mr.  E.  D.  Edwards,  and 
Characteristics  and  Operation  of  Relays  for  Tripping  Oil  Cir¬ 
cuit  Breakers,  by  Mr.  S.  Loizeaux. 

Committee  reports  as  follows  have  been  prepared  for  presen¬ 
tation  at  the  meeting  by  the  respective  chairmen :  Incandescent 
Lamps,  by  Mr.  J.  W.  Lieb,  Jr.;  Meters,  by  Mr.  Joseph  W. 
Cowles;  Xational  Code,  by  Mr.  William  C.  L.  Eglin ;  Storage 
Batteries,  by  Mr.  S.  C.  Harris;  Steam  Turbines,  by  Mr.  Alex. 
Dow:  Electric  Heating  and  Kindred  Uses,  by  Mr.  John  F.  Gil¬ 
christ:  High  Potential  Disturbances,  by  Mr.  Philip  Torchio,  and 
Electric  I’ehicles,  by  Mr.  James  T.  Hutchings. 

There  will  be  two  business  sessions  daily,  and  a  number  of 
forms  of  entertainment  have  been  provided  to  furnish  relaxa¬ 
tion  between  meetings.  Mr.  Thomas  E.  Murray,  of  the  New 
York  Edison  Comi)any,  is  the  president  of  the  association. 

Convention  of  the  Colorado  Electric  Light,  Power  and 
Railway  Association. 

The  eighth  annual  convention  of  the  Cedorado  IClectric  Light, 
Power  and  Railroad  Association  will  be  held  at  Glenwood 
Springs,  Col.,  Sept.  21-23.  The  meetings  will  be  held  in  Hotel 
Colorado.  In  addition  to  the  papers  listed  below,  committee 
reports  on  “Grounded  Secondaries,”  “Insurance”  and  “Meters” 
will  be  presented.  The  subjects  covered  by  papers  are  as  fol¬ 
lows:  Storage  Batteries  in  Street  Raihvay  and  Central  Station 
Work,  Attitude  ll’hich  Central  Stations  Should  Maintain  To- 
xcard  Their  Customers,  Macda  Series  Street  Lighting,  Iligli- 
and  Loxo-Tension  Pole  Lines,  High-  and  Low-Pressure  Tur¬ 
bines,  The  Place  of  Rotary  Condensers  and  Induction  Gener¬ 
ators  in  Transmission  Systems.  Mr.  W.  T.  Wallace,  of  the 
Colorado  Light  &  Power  Company  of  Canon  City,  is  president 
of  the  association,  and  Mr.  F.  D.  Morris,  of  the  Colorado 
Springs  Light,  Heat  &  Power  Company,  is  the  acting  secretary- 
treasurer.  _ .9. _ 

Pacific  Coast  Electrical  Exposition. 

The  Pacific  Ctiast  b'lectrical  Exposition,  which  was  planned 
to  be  held  in  San  Francisco  on  Aug.  20  to  27,  has  been  postponed 
to  .Sept.  17  to  24.  the  cause  of  the  postponement  being  delay  in 
completion  of  the  new  Coliseum.  This  building  will  now  be 
completed  by  Sept,  i,  and  active  preparations  are  being  made 
tor  what  will  be  the  largest  exhibition  of  the  kind  ever  held 
on  the  Pacific  Coast.  The  building  has  a  floor  area  of  62,000 
>(].  ft.,  all  of  which  will  be  taken  up  by  the  exhibits.  The  list 
Kif  exhibitors,  which  numbers  over  80,  includes  all  the  leading 
electrical  firms  in  San  Francisco  and  vicinity.  Prominent 
among  its  exhibits  will  Ik-  those  of  the  city  of  San  Francisco 
and  the  Universities  of  California  and  Santa  Clara.  It  is  ex¬ 
pected  that  the  illumination  of  the  building  will  be  specially 
-ittractive.  as  it  will  be  furnished  by  500-watt  tungsten  lamps. 


The  active  management  of  the  exposition  is  in  the  hands  of 
Mr.  D.  M.  Moses,  general  manager,  34  Ellis  Street.  San  Fran¬ 
cisco.  The  other  officials  who  are  directing  the  enterprise  are 
as  follows :  Executive  committee :  Messrs.  W.  W.  Briggs, 
chairman;  John  R.  Cole,  vice-chairman;  Arthur  H.  Elliott, 
secretary-treasurer;  J.  A.  Vandegrift  and  W.  L.  Goodwin.  Mr. 
W.  W.  Hanscom  is  consulting  electrical  engineer  and  director 
of  e.xhibits.  _ _ _ 

Successful  Playing  of  Baseball  at  Night. 

The  powerful  electric  lighting  equipment  of  the  new  Ameri¬ 
can  League  Baseball  Park  in  Chicago,  described  in  some 
detail  elsewhere  in  this  issue,  was  put  to  its  first  real  test  in 
playing  baseball  at  night  on  Aug.  27.  Lacrosse  and  association 
football  had  been  played  successfully  on  the  two  nights  pre¬ 
ceding,  but  the  crucial  test  did  not  come  until  a  game  of  base¬ 
ball  was  played  by  the  light  of  the  20  search-lanterns  placed 
about  the  park.  The  baseball  game  was  between  two  semi- 
professional  nines,  the  Logan  Square  and  Rogers  Park  teams, 
and  was  witnessed  by  a  large  number  of  spectators.  The  game 
was  played  without  any  difficulty  and  proved  to  be  a  fast, 
snappy  contest.  Nine  full  innings  were  played,  and  the  game 
was  over  in  i  hour  and  10  minutes.  The  score  was  3  to  o  in 
favor  of  the  Logan  Squares,  and  in  every  feature — pitching, 
batting,  base-running,  throwing  to  bases,  fielding,  and  the 
catching  of  “fly”  balls — the  game  was  carried  out  without  a 
hitch.  Some  annoyance  was  caused  by  lamps  going  out  at 
intervals,  but  there  were  always  enough  burning  so  that  the 
playing  was  never  interrupted.  The  outages  were  due  largely 
to  the  blowing  of  fuses,  and  this,  on  the  three-wire  system, 
affected  more  than  one  lamp.  Some  of  the  20  operators  of  the 
hand-fed  lamps  were  inexperienced  also,  but  on  the  whole  the 
experiment  may  be  pronounced  a  complete  success,  only  minor 
improvements  being  needed  to  insure  smooth  and  uninterrupted 
working.  The  volume  of  light  from  the  projectors  was  ample, 
possibly  more  than  enough ;  the  principal  difficulty  seems  to  be 
to  adjust  the  screens  in  front  of  the  lamps  so  as  to  prevent 
the  light  from  dazzling  the  eyes  of  players  without  causing 
shadows.  Improvement  in  this  respect  will  come  as  the  result 
of  practical  experience  in  manipulation.  A  number  of  elec¬ 
trical  men  were  present,  and  they  united  in  extending  their  con¬ 
gratulations  to  Mr.  George  h'.  Cahill,  who  designed  the  light¬ 
ing  equipment. 

Agreement  Between  the  City  of  Chicago  ’  and  the 
Sanitary  District  to  Extend  the 
Street-Lighting  System. 

.\n  elaborate  contract  between  the  City  of  Chicago  and  the 
Sanitary  District  of  Chicago  was  submitted  to  the  City  Coun¬ 
cil  of  that  city  on  Aug.  22,  and  will  probably  be  passed  and 
approved  by  the  mayor.  The  city  is  desirous  of  extending  its 
electric  street-lighting  system,  which  is  now  inadequate,  and 
has  entered  into  an  arrangement  with  the  Sanitary  District, 
which  generates  electrical  energy  at  a  hydroelectric  plant  on 
the  Chicago  Drainage  Canal,  by  which  the  district  will  take 
over  the  existing  municipal  stations  and  substations  and  supply 
electricity  to  them,  at  the  same  time  nearly  doubling  the  num¬ 
ber  of  lamps  in  use.  The  Sanitary  District  is  to  undertake  the 
financing  of  the  proposition,  and  the  city  is  to  pay  for  the  elec¬ 
tricity  used,  also  a  fixed  sum  per  lamp  for  substation  operating 
expenses;  further,  the  city  agrees  to  repay  the  district  for  per¬ 
manent  improvements  in  seven  annual  payments.  The  agree¬ 
ment  is  considered  an  advantageous  one  for  the  city,  but  it 
also  gives  the  Sanitary  District  the  use  of  the  city’s  pole  lines 
and  conduits,  and  affords  the  district  a  steady  market  for  a 
large  block  of  electrical  energy  during  long  hours  of  consump¬ 
tion.  Inasmuch  as  the  contract  is  a  unique  one  in  many  re¬ 
spects,  being  between  two  municipal  bodies  and  providing  a 
rather  novel  and  interesting  arrangement,  the  following  details 
may  be  of  general  interest. 

The  city  of  Chicago  is  the  owner  of  13  electrical  stations 
and  substations.  The  possession  of  these  stations  and  their 
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contents,  as  well  as  all  transmission  lines,  conduits  and  elec¬ 
trical  equipment  connected  with  them  on  the  primary  or  in¬ 
coming  side,  is  yielded  to  the  Sanitary  District  during  the  life 
of  the  contract.  Any  desirable  changes  in  cables,  wires,  con¬ 
nections  or  equipment  may  be  made  by  the  district,  if  the  city 
electrician  and  electrical  engineer  of  the  district  agree  that  it 
is  a  desirable  improvement.  The  district  may  use  space  in  the 
city’s  conduits,  and  on  transmission  lines  and  pole  lines,  not 
required  for  municipal  purposes,  for  its  own  requirements. 
Another  provision  is  that  the  district  may  use  the  city  electrical 
equipment  during  those  hours  of  the  day  when  it  is  not  re¬ 
quired  for  municipal  purposes,  and  also  during  the  hours  of 
street  lighting  if  a  dangerous  overload  is  not  developed  by 
doing  so.  The  city  is  given  the  privilege  of  using  unoccupied 
space  in  the  district’s  conduits  and  on  the  district’s  poles  and 
towers  in  the  same  way  as  the  district  is  allowed  to  use  un¬ 
occupied  space  in  similar  equipment  owned  by  the  city. 

During  the  term  of  the  contract  the  district  agrees  to  accept 
the  substations,  transformers  and  transmission  lines  of  the  city 
and  to  manage  and  operate  them.  The  city  on  its  part  agrees 
to  manage  and  operate  all  distributing  circuits,  for  w'hich  the 
district  has  supplied  the  electrical  energy.  The  distribution  is 
taken  to  include  cables,  wires,  poles,  arc  lamps,  etc.  “Trans¬ 
mission  lines”  are  defined  as  lines  used  between  the  terminal 
station  of  the  Sanitary  District  and  the  point  or  points  where 
the  distribution  lines  center.  “Distribution  lines”  are  used  be¬ 
tween  the  ends  of  transmission  lines  and  the  street-lighting 
lamps  operated,  and  include  the  lamps. 

The  district  agrees  to  furnish  and  install  all  conduits,  wires, 
cables,  poles,  lamp-posts,  lamps  and  other  electrical  equipment 
necessary  to  change  the  present  direct-current  arc  lamps  into 
such  improved  modern  equipment  as  may  be  agreed  upon  by 
the  city  electrician  and  the  electrical  engineer  of  the  district, 
so  as  to  constitute  a  new  operative  electric  system  of  10,000 
complete  450-watt  arc  lamps,  in  addition  to  the  lamps  already  in 
service.  It  is  provided  that  a  different  type  of  lamp  may  be 
used  if  the  total  consumption  of  electrical  energy  is  not  in¬ 
creased. 

The  existing  12,200  street  arc  lamps  of  the  city  are  to  form  a 
part  of  the  system  to  be  supplied  with  electricity  by  the  dis¬ 
trict  through  stations  and  substations  turned  over  by  the  city 
to  the  district.  The  10,000  new  lamps  to  be  installed  shall  be 
located  by  the  city  electrician  at  the  rate  of  500  a  month,  be¬ 
ginning  not  later  than  six  months  after  the  date  of  the  ratifi¬ 
cation  of  the  contract.  When  3000  lamp  locations  are  thus 
decided  upf)n,  the  list  of  locations  and  the  plans  shall  be  turned 
over  to  the  electrical  engineer  of  the  district,  and  he  and  the 
city  *‘lectrician  shall  determine  upon  the  location  of  the  new 
substations.  Plans  for  these  substations  and  transmission  lines 
shall  be  prepared  by  the  district,  while  plans  of  the  new’  dis¬ 
tribution  lines  shall  be  prepared  by  the  city  electrician.  Each 
of  these  officers  shall  submit  his  plans  of  this  description  to  the 
other  for  approval. 

It  is  provided  that  about  50  lamps  shall  be  on  each  circuit, 
and  from  30  to  60  circuits  shall  be  supplied  from  one  substation. 
At  least  three  additional  substations  will  be  built  by  the  Sani¬ 
tary  District.  The  entire  additional  system  of  10,000  lamps  is 
to  be  installed  in  three  years  from  the  date  of  approval  of  the 
location  of  all  additional  substations.  Not  less  than  3000  lamps 
shall  be  installed  in  each  of  the  three  years  mentioned. 

The  Sanitary  District  agrees  to  furnish  all  electrical  energy 
required  for  the  city  lighting  system  for  seven  years  after 
service  is  first  begun.  This  demand  for  electricity  is  for  arc 
lamps  now  installed,  as  well  as  the  new  ones  to  be  placed,  up  to 
the  number  of  10,000.  The  district  agrees  to  use  all  reasonable 
diligence  to  provide  regular  and  uninterrupted  service,  but  it 
does  not  guarantee  to  do  so.  The  city  also  agrees  to  take  from 
the  district  any  additional  electrical  energy  it  may  require  for 
public  buildings,  pumping  stations,  bridges,  etc.,  at  a  price  to 
be  agreed  upon  hereafter.  The  district  promises  to  furnish 
electricity  for  existing  street  lamps  immediately  after  it  has 
taken  over  the  city’s  electrical  equipment,  so  that  there  will  be 
no  interruption  to  service. 


All  contracts  awarded  by  the  district  in  pursuance  of  this 
agreement  are  to  be  approved  by  the  city  electrician.  The  city 
agrees  to  pay  the  district  monthly  for  electrical  energy  con¬ 
sumed  under  the  contract  at  the  rate  of  $15  per  hp  per  year. 
The  supply  is  to  be  metered  at  the  primary  side  of  substations. 
In  addition,  the  city  agrees  to  pay  $i  a  year,  for  substation 
operating  expenses,  for  each  450-watt  arc  lamp,  or  its  equiva¬ 
lent,  supplied  with  electricity. 

Means  for  the  testing  of  meters  are  provided.  The  amount 
of  electricity  furnished  shall  be  determined  by  taking  the  high¬ 
est  peak  of  five  minutes’  duration,  shown  on  the  load  curve 
plotted  from  the  sums  of  approximately  simultaneous  readings 
taken  graphically  at  all  of  the  substations  in  use  at  the  time  of 
such  readings  in  any  night’s  operation  during  the  billing  period. 

Electrical  energy  is  to  be  furnished  by  the  district  for  an 
average  period  of  ii  hours  each  day,  ranging  from  8*/>  hours 
in  May,  June  and  July  to  14  hours  in  November  and  December. 

The  city  agrees  to  repay  the  district  for  the  money  expended 
for  building  substations  and  in  rearranging,  repairing,  furnish¬ 
ing  and  installing  the  cables,  wires,  conduits,  poles,  towers, 
lamp-posts,  arc  lamps,  etc.,  which  may  be  installed  for  the 
existing  or  extended  street-lighting  system.  This  repayment 
is  to  be  in  equal  annual  installments,  with  interest,  ending  in 
1918.  The  district  will  undoubtedly  raise  the  considerable 
amount  of  capital  needed  to  finance  this  extensive  undertaking 
by  a  bond  issue,  which  the  city  cannot  do  because  it  is  too  near 
the  limit  of  its  bonded  indebtedness  imposed  by  law.  It  is 
probable  that  the  management  of  the  city  street  lighting  will 
be  made  an  entirely  distinct  department  of  the  business  of  the 
Sanitary  District,  so  that  the  bookkeeping  and  accounts  of  the 
general  business  and  the.  Chicago  street  lighting  department  of 
the  district  may  be  kept  separately. 

The  total  number  of  arc  lamps  to  be  used  for  street  lighting 
under  this  arrangement  will  be  22,200,  and  when  the  plan  is  in 
complete  operation  Chicago  should  be  one  of  the  best  lighted 
cities  in  the  country. 


Montreal  Lighting  Controversy. 

The  fourth  consecutive  week  of  hearings  in  the  $250,000  case 
of  the  Montreal  Light,  Heat  &  Power  Company  against  the  city 
began  on  Aug.  24.  The  sessions  lasted  only  two  days  and  then 
adjourned  until  Sept.  13,  in  order  to  permit  the  plaintiff  to 
prepare  and  file  a  mass  of  information  regarding  station  records, 
detail  expenditures,  and  even  names  of  employees  called  for  by 
the  attorneys  of  the  city.  The  arbitrators  also  desired  an  ex¬ 
tended  recess,  as  Professor  Herdt’s  duties  in  connection  w’ith 
the  Winnipeg  electrical  development  require  his  presence  in  the 
West  early  in  September,  while  Mr.  Block  has  the  Toronto 
electrical  exhibition  on  his  hands  this  week,  and  Chairman 
Dion’s  attention  is  required  in  Ottawa  where  the  city  authorities 
are  contemplating  an  extensive  removal  of  poles  and  wires  and 
the  substitution  of  underground  conduit  distribution. 

At  the  hearings  the  cross-examination  of  Mr.  R.  M.  Wilson 
was  continued,  and  his  testimony  has  now  made  a  record  of 
nearly  15,000  words.  A  large  number  of  additional  station  load 
curves,  similar  to  the  one  published  in  these  columns  last  week, 
w'ere  presented,  and  also  maximum  load  readings  at  each  dis¬ 
tributing  station  for  every  day  in  the  year  1908,  together  with 
a  statement  of  number  and  capacity  (manufacturers’  rating) 
of  all  transformers  and  switches  in  city  stations.  Data  were 
also  placed  on  file  giving  the  hours  of  operation  of  each  engine 
and  boiler  in  the  reserve  steam  plants  during  the  year  1908. 
and  also  itemized  statements  of  expenditures,  accompanied  w’ith 
vouchers. 

Mr.  Wilson  has  testified  that  the  average  of  the  maximum 
loads,  at  a  given  moment  on  all  city  distributing  stations’  bus¬ 
bars,  was  18,808  kw  for  1908  and  20,421  kw’  for  1909.  thus  mak¬ 
ing  the  arc  load  of  1000  kw  5.3  per  cent  of  the  total  average 
maximum  load  during  1908,  and  4.9  per  cent  during  1909. 

Records  introduced  show  that  the  company  actually  paid  out 
to  employees  on  account  of  accident  and  insurance  in  connec¬ 
tion  with  the  city  arc  lighting  practically  3  per  cent  of  the 
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gross  income  therefrom.  As  noted  in  another  column,  the  city 
of  Montreal  has  just  issued  specifications  calling  for  new  bids 
for  city  lighting  to  be  begun  Nov.  i  next,  the  bids  to  be  sub¬ 
mitted  before  the  arbitrators  reconvene.  Thus  an  interesting 
side  light  as  to  city  lighting  in  Montreal  may  be  expected  before 
the  present  hearings  are  further  advanced. 


Results  of  Electrical  Operation  at  Holyoke,  Mass. 

I'he  Electrical  Department  of  the  city  of  Holyoke  has  made 
its  annual  return  to  the  Massachusetts  (ias  &  Electric  Light 
Commission  for  the  year  ending  June  30,  1910.  The  total  num¬ 
ber  of  customers  supplied  with  electricity  is  1892.  The  cost  of 
the  electric  plant  is  given  as  $865,598,  the  four  largest  items 
being:  Steam  i)lant,  $259,980;  electric  plant,  $223,501;  real 
estate,  $159,301,  and  lines,  $97,680.  The  total  income  from  the 
sale  of  electricity  was  $221,745,  including  street  lighting.  Elec¬ 
tric  power  sales  amounted  to  $92,702,  and  the  power  output 
sold  was  5,518,645  kw-hours.  The  average  return  for  electric 
power  w'as  1.68  cents  per  kw-hour.  The  total  sales  of  the  city 
w'ere  about  7,933,000  kw-hours,  and  the  total  income  per 
kw-hour  averaged  about  2.8  cents.  The  plant  delivered  8,957,120 
kw-hours  at  the  switchboard  during  the  year-,  at  a  cost  of  $95.- 
386  at  the  station,  or  1.06  cents  per  kw-hour,  exclusive  of  any 
fixed  charges.  The  income  from  commercial  lighting  was  about 
$90,400.  The  total  assets  on  June  30  last  as  shown  by  the  books 
were  $1,486,035.  The  boiler  plant  included  3400  hp  in  steam 
generating  equipment,  and  there  are  now  in  service  three 
Curtis  turbines  of  5329  hp  total  rating.  Tliere  are  four  water¬ 
wheels  in  the  plant  rated  at  280  hp  each  and  operating  under 
a  head  of  20  ft.  The  electric  generators  include  two  Gen¬ 
eral  Electric  2300-volt,  three-phase,  350-kw  alternators  driven 
directly  from  the  jack  shaft  run  by  the  waterwheels,  and 
three  alternators  driven  by  the  turbines,  the  capacity  of  these 
machines  being  2500  kw,  1000  kw  and  500  kw. 


Motor  Trucks  for  Railroad  Station  Service. 

Mr.  T.  V.  Huckwalter  delivered  a  paper  before  the  conven¬ 
tion  of  the  Society  of  .\utomobile  Engineers  at  Detroit,  on 
July  29,  devoted  to  the  application  of  motor  trucks  to  railroad 
station  service.  The  possible  applications  of  motor  trucks  for 
this  .service  were  classified  as  follows : 

Eirst,  trucks  utilized  to  replace  box  cars  in  the  transfer  of 
freight  between  different  stations  in  the  same  city;  second, 
trucks  to  replace  horse-drawn  vehicles  in  the  transportation  of 
both  passengers  and  merchandise  on  the  public  highways ;  third, 
trucks  to  replace  manual  labor  in  the  handling  of  baggage  and 
mail  in  large  stations,  machinery  and  supplies  in  railroad  shops, 
and  in  the  transfer  of  freight  in  large  freight  and  transfer 
stations. 

The  transfer  of  freight  between  two  stations,  when  accom¬ 
plished  with  motor  trucks  instead  of  box  cars,  results  in  quicker 
service,  more  available  platform  area,  more  useful  track  space 
and  more  box  cars  available  for  freight  transportation. 

Regarding  the  second  use  of  trucks,  the  author  points  out  that 
experiments  of  the  Pennsylvania  Railroa<l  witli  taxicabs  have 
demonstrated  the  success  of  the  passenger  service  and  that 
whatever  troubles  have  been  encountered  were  due  to  faulty 
design.  Gasolene  motors  were  recommended  for  this  class  of 
service.  For  freight  haulage  and  delivery  the  advantage  of 
motors  over  horses  depends  largely  upon  the  character  of  the 
work.  If  the  bulk  of  the  time  is  spent  loading  and  unloading, 
little  if  anything  will  be  gained  by  substituting  motors  for 
horses. 

The  third  class  of  service,  where  motor  trucks  are  used  to 
reduce  manual  labor,  forms  the  main  portion  of  the  paper. 
He  describes  a  series  of  tests  carried  on  by  the  Pennsylvania 
Railroad  with  trucks  used  for  handling  baggage  in  the  Jersey 
City  Terminal. 

As  a  result  of  these  experiments  new  trucks  were  designed 
with  the  following  requirements  in  mind : 

( I )  Arrangement  of  controlling  apparatus  to  be  operated  with 


equal  facility  from  either  end,  avoiding  the  necessity  of  turning 
on  narrow  platforms  and  runways ;  (2)  Provision  for  driver  to 
ride  for  the  purpose  of  running  at  a  higher  speed;  as  a  means 
of  conserving  his  energy  for  transfer  of  baggage  at  his  destina¬ 
tion,  and  to  give  him  more  positive  control  of  the  truck ; 
(3)  Operation  of  brake  with  least  effort  and  in  a  manner  most 
natural  to  inexperienced  men ;  (4)  Reverse  motion  in  natural 
manner;  (5)  Ease  of  steering,  resulting  in  more  positive  con¬ 
trol;  (6)  Flexible  frame,  on  4-point  support  to  provide  greatest 
stability,  with  each  wheel  carrying  its  quota  of  load;  (7)  In¬ 
crease  of  tread  so  that  wheels  are  just  within  protection  of 
side  sills  and  reduction  of  hub  projection  to  rim  of  wheels,  to 
reduce  possibility  of  collision  with  railroad  equipment,  columns 
and  other  trucks ;  (8)  Flexible  suspension  of  batteries ;  (9)  Di¬ 
rect  operation  of  controller;  (10)  No  projection  of  controlling 
apparatus  beyond  end  sills  of  truck  when  not  in  use. 

Based  on  these  requirements  new'  trucks  were  designed  and 
these  were  described  by  Mr.  Buckwalter  in  great  detail  and 
illustrations  were  show'n  of  two  different  types  of  chassis. 


Excellent  Showing  of  Electric  Commercial  Vehicles. 

On  Aug.  12  69  motor  trucks  of  all  sizes,  powers  and  types 
participated  in  the  North  American’s  motor  commercial  vehicle 
run  from  Philadelphia  to  Atlantic  City,  via  Camden,  and  re¬ 
turn.  Nine  of  the  vehicles  were  electrics,  which,  although 
competing  out  of  their  class,  and  taken  from  active  service  and 
without  special  preparation,  made  records  of  moment.  The 
distance  between  Camden,  N.  J.,  and  .\tlantic  City  is  60  miles, 
and  the  return  run  was  made  on  Aug.  13. 

According  to  the  rules  governing  the  contest,  each  truck  was 
weighed-in,  both  empty  and  full,  and  in  order  to  facilitate 
matters  three  weighing-in  stations  were  established.  The  sched¬ 
ules  of  speeds  established  were  as  follows:  Class  “A,” 
tons  and  less,  12  miles  per  hour;  class.  “B,”  3001  lb.  to  5999  lb., 
10  miles  per  hour;  class  “C,”  3  tons  and  over,  eight  miles  per 
hour.  In  reckoning  the  results  a  penalty  of  one  point  was 
imposed  for  every  half  minute  a  car  departed  from  the  schedule, 
and  the  awards  were  based  on  the  ability  of  cars  to  make  time 
schedule  and  for  smallest  outlay  for  electricity.  The  actual 
load  carried  by  the  vehicle  over  and  abcjve  its  own  weight 
formed  the  basis  of  computations.  The  energy  consumed  was 
charged  for  at  a  rate  of  4  cents  per  kw'-hour.  The  results  were 
as  follow’s : 

PERKORMANXE  OF  ELECTRIC  COMMERCIAL  VEHICLES. 
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cost  per  ton-mile,  while  those  of  a  single  manufacturer  came 
witliin  43  per  cent  on  cost  per  ton-mile.  The  gasoline  vehicles 
showed  a  difference  of  867  per  cent.  Gasoline  vehicles  of  the 
same  manufacture  showed  a  difference  of  143  per  cent.  The 
lowest  cost  per  ton-mile  for  the  gasoline  vehicles  was  $0.00705 
and  the  highest  $0.06814.  Every  electric  vehicle  finished  the 
run  and  ii  per  cent  of  the  gasoline  vehicles,  seven  trucks, 
failed  to  finish. 


American  Society  of  Engineer  Draftsmen. 

On  June  18  the  first  steps  were  taken  toward  the  formation 
of  a  permanent  organization  to  be  known  as  The  American 
Society  of  Engineer  Draftsmen,  the  scope  of  which  is  to  embrace 
every  branch  of  the  engineering  profession,  including  elec¬ 
trical.  mechanical,  civil,  architectural,  marine,  sanitary,  auto- 
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mobile  and  aeronautic.  The  first  regular  meeting  of  the  society 
was  held  on  July  7,  at  which  the  following  officers  were 
chosen :  President,  Mr.  E.  Farrington  Chandler,  of  E.  W. 
Bliss  &  Co.,  Brooklyn;  vice-president,  Mr.  William  B.  Harsel; 
secretary -treasurer,  Mr.  Henry  L.  Sloan.  Headquarters  have 
been  opened  at  116  Nassau  Street,  New’  York,  and  the  work  of 
extending  the  organization  is  being  actively  pushed. 

The  constitution  and  by-law'S  of  the  society  are  similar  to 
those  governing  other  engineering  societies,  and  it  is  proposed 
to  have  regular  monthly  meetings  at  which  papers  will  be  read, 
and  technical  topics  discussed.  The  principal  objects  of  the 
society  are  the  advancement  of  engineering  knowledge  and 
practice,  and  the  maintenance  of  a  high  professional  standing 
among  its  members.  An  engineering  library  will  be  estab¬ 
lished,  and  also  an  employment  bureau  for  the  benefit  of  the 
ineml)ers.  It  is  the  aim  of  the  society  to  maintain  a  higli  stand¬ 
ard  among  members  in  order  to  secure  recognition  and  co¬ 
operation  from  all  concerns  employing  draftsmen.  There  are 
three  classes  of  members,  as  follows ;  Honorary  members, 
who  may  be  elected  from  leaders  among  the  engineering  pro¬ 
fession  ;  active  members,  who  shall  be  competent  as  designers, 
and  in  the  preparation  of  drawings  for  actual  construction ; 
junior  members,  who  shall  be  competent  as  tracers,  or  in  any 
other  subordinate  position  in  the  drafting  room ;  this  latter 
grade  is  intended  to  be  preliminary  to  final  qualification  for 
active  membership. 


Computation  of  Annual  Franchise  Tax  in  New  York 
on  Electrical  Companies. 

An  important  decision  has  recently  been  made  by  the  New 
York  Court  of  Appeals,  construing  the  New  York  statute, 
placing  an  annual  tax  upon  the  gross  earnings  of  lighting,  power 
and  other  companies.  The  statute  is  section  1H6  of  the  Tax  Law 
and  imposes  an  annual  tax  of  five-tenths  of  one  percentum 
upon  the  “gross  earnings  from  all  sources  within  this  State” 
of  “every  corporation,  joint  stock  company  or  association 
formed  for  supplying  water  or  gas,  or  for  electric  or  steam 
heating,  lighting  or  power  purposes.”  The  statute  defines  the 
term  “gross  earnings”  to  mean  "all  receipts  from  the  employ¬ 
ment  of  capital  without  any  deduction."  This  was  added  as 
an  amendment  to  the  statute  in  1907.  The  question  presented 
to  the  court  was  whether  the  State  was  entitled  to  include  in 
the  “gross  earnings"  amounts  which  represented  the  “cost  of 
raw  materials  converted  into  gas  and  electric  current.”  It  was 
argued  by  the  Westchester  Lighting  Company  that,  in  spite  of 
the  amendment,  the  statute  still  limited  receipts  for  the  pur¬ 
poses  of  taxation  to  such  as  resulted  from  the  “employment  of 
capital,"  as  contradistinguished  from  receipts  representing  the 
replacement  of  capital.  It  was  held,  adversely  to  the  contention 
made  in  behalf  of  the  company,  that  it  was  not  entitled,  under 
the  statute  as  it  now  reads,  to  deduct  from  the  gross  earnings 
the  amount  thereof  which  had  been  expended  during  the  year 
for  raw  material  to  be  converted  into  gas  and  electric  current. 

Referring  to  this  argument  it  was  said:  “The  argument  has 
its  force  unquestionably.  The  bituminous,  or  coking,  coal,  which 
is  placed  in  retorts  for  the  production  of  coal  gas,  or  the  anthra¬ 
cite  coal,  or  coke,  through  which,  w'hen  in  an  incandescent 
state,  steam  is  passed  for  the  production  of  w’ater  gas,  or  the 
coal  which,  used  as  fuel,  is  converted  into  power  and  produces 
electricity,  all,  indeed,  represent  investments,  or  the  employ¬ 
ment  of  capital  and  the  return  of  the  cost  in  the  price  of  the 
product  is  a  return  of  capital.  But  the  argument  does  not 
suffice  to  meet  the  objection  that  the  Legislature  meant  to  en¬ 
large  the  scope  of  the  franchise  tax  by  including  all  moneys 
that  were  received  as  products  of  all  uses  of  corporate  capital 
‘without  deduction.’  Doubtless  the  legislative  intent  is  in- 
artistically  expressed ;  but,  if  that  intent  can  be  spelled  out  from 
the  words  of  the  statute,  effect  must  be  given  to  it.  .  .  .  In 
this  amendment  it  can  not  be  denied  that  the  Legislature  lias 
chosen  to  give  a  definition  to  the  term  ‘gross  earnings,’  which 
makes  it  include  all  receipts,  and  caps  its  mandate  in  that  re¬ 
spect,  by  adding  the  words  ‘without  any  deduction.’  When  the 


statute  provides  for  taxing  ‘gross  earnings  from  all  sources,’ 
and  adds  that  that  means  ‘all  receipts  from  the  employment  of 
capital  without  deduction,’  how'ever  the  language  offends  against 
the  normal  concept,  we  must  regard  the  law  as  classifying  with 
earnings,  for  the  purposes  of  the  tax,  all  receipts  from  the  use 
of  capital.  That  is  what  the  Legislature  has  done.  Its  enact¬ 
ment  measures  the  tax  for  the  privilege  of  exercising  the  cor¬ 
porate  franchises  by  a  percentage  upon  all  receipts  of  the  com¬ 
pany,  which  the  use  of  its  capital  originated.” 

The  same  question  came  up  before  the  adoption  of  the  amend¬ 
ment  of  1907  in  the  case  of  People  ex.  rel.  Brooklyn  Union 
Gas  Company  vs.  Morgan,  114  N.  Y.  .\pp.  Div.  266,  where  it 
was  held  that,  for  the  purpose  of  estimating  the  gross  earnings 
of  the  company,  it  was  entitled  to  deduct  the  sum  of  $947,546.28, 
representing  the  amount  spent  during  the  year  for  raw  material. 
The  following  is  quoted  from  the  opinion :  “The  Comptroller 
has  fixed  the  tax,  not  on  the  ‘gross  earnings,’  as  required  by 
the  statute,  but  on  its  gross  receipts.  Capital  of  a  corporation, 
which  must  first  be  invested,  before  it  begins  to  earn  anything, 
cannot  be  said  to  be  a  part  of  the  earnings  of  such  corporation 
merely  because  it  is  turned  into  cash  and  thus  in  one  sense 
becomes  a  receipt  of  the  corporation.  Earnings  do  not  include 
capital,  but  are  the  productions  or  outgrowth  of  capital.  In 
some  cases  like  the  one  now  under  consideration  the  capital 
must  be  supplemented  by  labor  and  such  other  expenditures  as 
may  be  incidental  to  the  development  of  the  manufactured 
product  from  the  raw  material.  Such  incidental  expenditures 
are  doubtless  part  of  the  ‘gross  earnings.’  If  the  coal  in  ques¬ 
tion  had  been  used  under  the  boilers  for  developing  heat,  such 
coal,  like  labor,  would  be  merely  an  incidental  expenditure  in 
the  process  of  converting  the  capital  from  one  form  into  an¬ 
other,  and  should  probably  be  included  as  part  of  the  ‘gross 
earnings’  of  the  company.  But  the  evidence  is  that  the  coal 
in  question  was  not  used  in  generating  heat,  but  was  of  a  differ¬ 
ent  kind  and  was  converted  into  gas.  In  fixing  the  ‘gross  earn¬ 
ings’  of  the  relator  there  should,  therefore,  have  been  deducted 
from  the  gross  receipts  the  cost  of  the  raw  material,  which 
amounted  to  the  said  sum  of  $947,546.28.” 

The  effect  of  this  decision  is  overcome  by  the  amendment  of 
1907,  and  under  the  statute  as  it  now  stands  companies  of  the 
character  referred  to  in  the  statute  must  include  amounts  ex¬ 
pended  for  raw  material  in  figuring  the  amount  of  their  “gross 
earnings”  for  the  purpose  of  computing  the  amount  of  the 
annual  franchise  tax.  People  ex  rel.  Westchester  Lighting 
Company,  New  York  Court  of  Appeals,  92  N.  E.  Rep.  230. 


Roosevelt  on  Conservation. 

Ex- President  Roosevelt  in  a  speech  in  the  Auditorium  at 
Denver,  Col.,  on  Aug.  29,  gave  his  views  on  the  conservation 
question  to  the  immense  throng  which  crow’ded  the  structure. 
These  opinions,  coming  as  they  do  from  so  noted  a  person 
and  the  oracle  of  the  conservation  school,  are  bound  to  exert 
some  influence  on  the  Government’s  policy  toward  the  issue. 
Speaking  of  the  control  of  natural  monopolies  in  the  interests 
of  the  people,  Mr.  Roosevelt  said : 

“Conservation  does  not  mean  non-use  or  non-development. 
It  does  not  mean  the  tying  up  of  the  national  resources  of  the 
States.  It  means  the  utilization  of  those  resources  under  such 
regulation  and  control  as  will  prevent  waste,  extravagance,  and 
monopoly,  but  at  the  same  time  not  merely  permit,  but  encour¬ 
age,  such  use  and  development  as  will  serve  the  interest  of  the 
people  generally.  .  .  .  The  conservation  question  has  three 

sides.  In  the  first  place,  the  needless  waste  of  the  natural  re¬ 
sources  must  be  stopped.  .  .  .  The  Nation  behaves  well  if 

it  treats  the  natural  resources  as  assets  which  it  must  turn  over 
to  the  next  generation  increased  and  not  impaired  in  value,  and 
behaves  badly  if  it  leaves  the  land  poorer  to  those  who  come 
after  us. 

“In  the  second  place,  the  natural  resources  must  be  developed 
promptly,  completely,  and  in  orderly  fashion.  It  is  not  con¬ 
servation  to  leave  the  natural  resources  undeveloped.  Develop¬ 
ment  is  an  indispensable  part  of  the  conservation  plan.  The 
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forests,  the  mines,  the  water  powers,  and  the  land  itself  must 
all  be  put  to  use.  Those  who  assert  that  conservation  proposes 
to  tie  them  up,  depriving  this  generation  of  their  benefits  in 
order  to  hand  them  on  untouched  to  the  next,  miss  the  whole 
point  of  the  conservation  idea.  Conservation  does  not  mean 
depriving  the  men  of  to-day  of  their  natural  rights  in  the  nat¬ 
ural  resources  of  the  land.  All  it  means  is  that  we  of  this 
generation  shall  so  use  our  rights  as  not  to  deprive  those  who 
come  after  us  of  their  natural  rights  in  their  turn. 

"In  the  third  place,  so  far  as  possible  these  resources  must 
be  kept  for  the  whole  people  and  not  handled  over  for 
exploitation  to  single  individuals.  We  do  not  intend  to  dis¬ 
courage  individual  enterprise  by  unwisely  diminishing  the 
reward  for  that  enterprise.  On  the  contrary,  we  believe 
that  the  men  of  exceptional  abilities  should  have  excep¬ 
tional  rewards  up  to  a  point  where  the  reward  becomes  dispro¬ 
portionate  to  the  service,  up  to  the  point  where  the  abilities  are 
used  to  the  detriment  of  the  people  as  a  whole.  We  are  for  the 
liberty  of  the  individual  up  to,  and  not  beyond,  the  point  where 
it  becomes  inconsistent  with  the  welfare  of  the  community. 
Thus  our  consistent  aim  is  to  favor  the  actual  settler — the  man 
who  takes  as  much  of  the  public  domain  as  he  himself  can  cul¬ 
tivate,  and  there  makes  a  permanent  home  for  his  children  who 
come  after  him ;  but  we  are  against  the  man,  no  matter  what 
his  ability,  who  tries  to  monopolize  large  masses  of  public 
land.” 

On  the  control  of  water  powers  the  ex-President  said ; 

"The  enormous  importance  of  water-pow’er  sites  to  the  future 
industrial  development  of  this  country  has  only  been  realized 
within  a  very  few  years.  Unfortunately,  the  realization  has 
come  too  late  as  regards  many  of  the  power  sites,  but  many 
yet  remain  with  which  our  lands  are  free  to  deal.  We 
should  make  it  our  duty  to  see  that  hereafter  the  power 
sites  are  kept  under  the  control  of  the  general  government, 
for  the  use  of  the  people  as  a  whole.  The  fee  should  re¬ 
main  with  the  people  as  a  w'hole,  while  the  use  is  leased  on 
terms  w'hich  shall  secure  an  ample  reward  to  the  lessees,  which 
shall  encourage  the  development  and  use  of  the  water  power, 
but  which  shall  not  create  a  permanent  monopoly  or  permit  the 
development  to  be  anti-social,  to  be  in  any  respect  hostile  to  the 
inil)lic  good.  The  Nation  alone  has  the  power  to  do  this  ef¬ 
fectively,  and  it  is  for  this  reason  that  you  will  find  these  cor¬ 
porations  which  wish  to  gain  improper  advantage  and  to  be 
freed  from  efficient  control  on  the  part  of  the  public,  doing  all 
that  they  can  to  secure  the  substitution  of  State  for  National 
action.” 


Rejuvenated  Sons  of  Jove. 

.Vnnouncement  is  made  that  the  eighth  annual  meeting  of 
the  Order  of  Rejuvenated  Sons  of  Jove  will  be  held  in  Birming¬ 
ham,  Ala.,  on  Oct.  13,  14  and  15,  1910.  This  announcement  will 
be  of  interest  and  will  be  readily  understood  by  many  readers 
of  these  pages,  but  there  may  be  others,  perhaps,  who  will  think 
it  rather  strange  that  the  doings  of  what  is  apparently  a  secret 
s(K'iety,  with  an  unusual  and  perplexing  name,  should  be  of 
general  interest  to  electrical  men  and  worthy  of  attention  in 
the  columns  of  an  electrical  journal.  For  the  benefit  of  this 
latter  class  some  account  of  the  origin,  organization  and  aims 
of  the  Sons  of  Jove  may  be  of  interest. 

The  organization  is  composed  of  persons  engaged  in  electrical 
pursuits  or  allied  industries,  and  its  principle  purpose  is 
frankly  commercial — to  harmonize  and  fraternize  the  different 
elements  in  the  electrical  business,  to  eliminate  petty  jealousies 
and  distrust,  unfair  competition  and  questionable  methods,  and 
to  increase  the  market  by  effective  co-operation.  Allied  w’ith 
this  is  an  element  of  mystery  and  of  fun-making,  with  social 
relaxation,  but  the  main  significant  purpose  is  co-operation, 
living  up  to  the  motto  of  the  order,  which  is :  ".\11  together 

all  the  time  for  everything  electrical.” 

In  the  days  of  Greek  and  Roman  mythology  the  legend  ran 
that  the  god  Jupiter,  or  Jove,  reigned  over  all  things,  with  his 
court  on  Mount  Olympus.  He  was  represented  as  majestic  in 


appearance,  and  when  seated  on  the  throne  had  a  scepter  in 
one  hand  and  thunderbolts  in  the  other.  Jupiter,  then,  accord¬ 
ing  to  the  ancestral  line  traced  by  the  Sons  of  Jove,  was  the 
earliest  controller  and  dispenser  of  the  thunderbolts  of  elec¬ 
tricity.  “Glorious  he  sat,”  according  to  the  conception  of  one 
of  their  writers,  “upon  his  high  throne  on  Mount  Olympus,  with 
Juno  by  his  side;  with  forked  lightning  grasped  in  his  right 
hand,  typical  and  prophetic  of  the  day  which  was  to  come,  and 
which  has  come,  when  mortal  man  should  in  fact  control  the 
‘fiery  fluid’  and  make  it  subservient  to  the  uses  of  mankind.” 

With  this  grand  figure  in  view,  it  is  not  strange  that  when  the 
idea  was  conceived  of  forming  a  co-operative  and  social  organi¬ 
zation  of  electrical  men  Jupiter,  the  ancient  deity  of  mythology, 
should  have  been  selected  as  the  traditional  titular  protector 
ot  the  phenomena  of  electricity.  It  is  declared  that  the  Sons 
of  Jove  are  the  disciples  of  electricity  of  the  present  day  and 
of  the  future.  Therefore,  the  society  was  called  the  Order  of 
Rejuvenated  Sons  of  Jove,  and  with  this  mythological  explana¬ 
tion  the  name  is  understandable. 

The  similitude  to  the  court  on  old  Mount  Olympus  is  carrie<l 
out  in  many  ways.  The  affairs  of  the  order  are  directed  by  a 
Jovian  Congress  of  nine  members,  each  of  whom  bears  the  name 
of  a  god  or  hero  of  mythology.  The  supreme  head  is  the  reign- 
ing  Jupiter,  and  the  other  officers  are  known  as  Neptune,  Pluto, 
Vulcan,  Mercury,  Hercules,  Mars,  Apollo  and  Avrenim.  These 
are  all  familiar  names,  except  the  last,  and  that  is  simply  the 
result  of  a  little  masculine  stratagem  to  disguise  the  name 
Minerva  by  spelling  it  backward.  Mercury  performs  the  duties 
ot  secretary  for  the  order.  There  is  a  secret  ritual,  but  there 
is  no  concealment  made  in  relation  to  the  aims  and  purposes  of 
the  order,  and  it  is  a  cardinal  principle  of  Jovianism  to  exhibit 
a  broad  spirit  in  co-operating  and  working  with  all  other  elec¬ 
trical  organizations. 

The  members  of  the  Jovian  Congress  are  elected  at  the  annual 
meeting.  Their  tenure  of  office  is  limited  to  one  year,  and  no 
Jovian  may  be  re-elected  to  fill  an  office  once  held,  except  in  the 
case  of  Mercury,  the  secretary.  Executive  officers,  known  as 
Jovian  Statesmen,  to  the  number  of  100,  may  be  appointed  by 
Jupiter,  subject  to  the  approval  of  the  Jovian  Congress,  to  pre¬ 
side  over  territorial  districts  within  the  continent  of  North 
.\merica  and  also  dependencies  of  the  United  States.  Jovian 
Statesmen  serve  for  one  year,  unless  removed  for  cause,  and 
they  may  be  reappointed.  There  are  now  70  Jovian  Statesmen, 
including  13  statesmen-at-large,  for  United  States,  one  at  Mon¬ 
treal,  Canada,  two  at  Toronto,  Canada,  and  one  in  Mexico. 
The  others  are  scattered  through  the  various  States  of  the 
Union. 

There  is  but  one  regular  meeting,  which  is  held  annually, 
and  it  is  fixed  to  include  Jupiter’s  Day,  which  falls  on  Octo- 
l)er  15.  The  annual  meeting  is  always  held  in  the  city  which 
is  the  place  of  residence  of  the  reigning  Jupiter.  Meetings  for 
rejuvenations  (initiations)  may  be  held  at  such  times  and  places 
as  may  be  desired,  authority  being  granted,  and  such  meetings 
are  generally  held  at  electrical  conventions,  electrical  shows  or 
other  occasions  where  there  is  a  general  gatheritig  of  electrical 
men.  In  the  past  some  of  these  initiations  have  been  rather 
boisterous,  but  recently  they  have  been  conducted  in  a  more 
dignified  manner.  .\n  assistant  to  Jupiter  is  appointed  and 
he  is  the  business  manager  of  the  order,  giving  his  whole  time 
to  the  work,  with  an  office  in  Chicago. 

The  members  of  the  Jovian  Congress  now  in  office  are; 
Jupiter,  Oscar  C.  Turner,  Birmingham.  Ala.;  Neptune,  John  F. 
Dostal,  Denver,  Col.;  Pluto,  Frank  M.  Bernardin,  Kansas  City, 
Mo.;  Vulcan,  James  A.  Campbell,  Detroit,  Mich.;  Mercury, 
R.  M.  Van  Vleet,  Chicago,  Ill.;  Hercules.  W.  VV'.  Lovell,  To¬ 
ronto,  Ont. ;  Mars,  Harry  V.  Carter,  San  Francisco,  Cal.; 
Apollo,  James  A.  Vaughan,  Philadelphia,  Pa.:  Avrenim, 
Thomas  A.  Burke,  Atlanta,  Ga.  Edward  D.  Strickland,  1157 
Monadnock  Building,  Chicago,  Ill.,  is  the  assistant  to  Jupiter. 

The  statesmen-at-large  for  the  United  States  are  as  follows: 
Messrs.  Julien  Binford,  Jr.,  Richmond,  Va. ;  Victor  L.  Crawford, 
St.  Louis,  Mo. ;  Charles  M.  Crofoot,  Cincinnati.  Ohio ;  Ernest 
H.  Haughton,  Chicago,  Ill. ;  Chauncey  L.  Hight,  Boston,  Mass. ; 
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Philip  H.  Hover,  New  York  City;  James  B.  Olson,  New  York 
City ;  Albert  N.  Palmer,  Pawtucket,  R.  I. ;  Thomas  C.  Ring- 
gold,  Schenectady,  N.  Y. ;  F.  V.  L.  Smith,  Atlanta,  Ga. ;  Edward 
D.  Strickland,  Chicago,  Ill.;  James  R.  Strong,  New  York  City; 
Frederic  P.  Vose,  Chicago,  Ill. 

The  Order  of  Rejuvenated  Sons  of  Jove  was  first  estab¬ 
lished  at  Austin,  Tex.,  on  May  5,  1899,  as  a  means  of  enter¬ 
tainment  for  the  representatives  of  electrical  manufacturers  and 
<lealers  present  at  conventions  while  duly  accredited  delegates 
were  in  executive  session.  The  charter  membership  numbered 
44,  and  the  first  Jupiter  was  Mr.  C.  W.  Hobson,  of  Dallas,  Tex. 

It  may  be  noted  here  that  the  succeeding  Jupiters  or  presidents 
have  been  Messrs.  H.  F.  MacGregor,  of  Houston,  Tex. ;  S.  A. 
Hobson,  of  St.  Louis;  C.  A.  Newning,  of  Houston;  H.  B.  Kirk¬ 
land,  of  Pittsburg;  W.  E.  Robertson,  of  Philadelphia,  and  J. 
Robert  Crouse,  of  Cleveland.  The  present  incumbent  is  Mr. 
l  urner,  as  has  been  mentioned. 

.\t  first  the  order  grew  rather  slowly.  During  the  first  six 
years  and  a  half  the  membership  increased  to  241.  During 
tliat  time  the  ritual  was  developed  and  the  essential  character¬ 
istics  of  the  order  were  formulated  and  established.  Over 
3000  members  have  been  added  since  Jan.  i,  1906,  making  a 
total  membership  of  nearly  3500,  well  distributed  throughout 
the  United  States  and  Canada.  Membership  in  the  order  is 
limited  to  10,000  white  male  persons  over  the  age  of  21,  who 
are  engaged  in  any  of  the  branches  of  the  science,  art  or  busi¬ 
ness  of  electricity,  or  in  any  business  allied  so  closely  with 
electrical  development  that  it  may  be  considered  practically  a 
part  of  it.  The  initiation  fee  is  $10  and  the  dues  are  $2  a 
year.  The  year  is  reckoned  from  October  15.  No  other  taxes 
or  assessments  are  allowed  under  the  constitution.  There  are 
no  insurance  features.  The  order  has  no  permanent  head¬ 
quarters  (except  the  office  of  the  assistant  to  Jupiter)  or  any 
clubhouse.  A  number  of  Jovian  lunch  clubs  have  been  estab¬ 
lished  in  various  cities,  however,  and  in  several  cases  these  have 
broadened  out  and  developed  into  general  electric  clubs  of  wide 
usefulness.  Each  Jovian  is  given  a  number  and  is  also  entitled 
to  wear  the  small  but  readily  recognized  badge  of  the  order. 

In  the  original  planning  of  the  Sons  of  Jove  it  was  pro¬ 
vided  that  there  should  be  five  degrees,  but  the  degree  work 
has  not  yet  been  taken  up,  and  one  Jovian  stands  on  exactly 
the  same  footing  in  this  respect  as  every  other  member  of  the 
order.  The  members  of  the  Jovian  Congress  are  elected  by  a 
majority  vote  at  the  annual  meeting,  a  roll  call  by  states  being 
provided.  The  voting  at  the  annual  meeting  is  by  states,  ac¬ 
cording  to  the  constitution.  The  members  present  cast  the 
votes  of  the  entire  membership  of  the  states  in  which  they 
reside.  In  case  more  than  one  member  is  i)resent  from  one 
state  the  total  vote  of  that  state  should  be  equally  divided 
among  the  members  present  from  that  state. 

The  order  has  great  possibilities  in  fostering  an  interest  on 
the  part  of  the  public  in  the  use  of  electrical  appliances,  creat¬ 
ing  a  greater  market  for  the  benefit  of  all.  It  is  expected  that 
the  annual  meeting  in  October  will  be  well  attended.  It  is 
remarked  that  the  order  was-  founded  in  the  South,  but  no 
annual  meeting  has  been  held  there  for  the  last  four  years. 
The  convention  will  be  held  during  the  cotton-picking  season, 
and  in  addition  to  the  business  sessions  there  will  be  various 
entertainments  and  side  excursions  to  Chattanooga,  Lookout 
Mountain,  the  National  Cemetery  and  other  points.  It  is  also 
jiointed  out  that  the  Appalachian  Exposition  at  Knoxville  is 
held  from  Sept.  12  to  Oct.  12  and  that  the  .\labama  State  Fair 
:it  Birmingham  will  be  held  during  the  week  of  the  convention. 


New  York  Commission  News. 

The  appointment  of  Mr.  W.  C.  Wishart  as  chief  of  the  Divis¬ 
ion  of  Statistics  and  Accounts  has  been  announced  by  the  Pub¬ 
lic  Service  Commission  for  the  Second  District  to  succeed  Mr. 
William  J.  Meyers,  who  has  assumed  an  important  post  with  the 
Interstate  Commerce  Commission  at  Washington.  Mr.  Wishart 
is  a  former  resident  of  Brooklyn,  and  for  the  past  two  years 
has  been  an  examiner  in  the  Division  of  Statistics  and  Accounts 
of  the  Interstate  Commerce  Commission.  During  the  years 


1901  and  1902  he  was  assistant  secretary  of  the  Corporation 
Commission  of  North  Carolina,  which  has  jurisdiction  over  all 
transportation  agencies  in  that  commonwealth.  Prior  to  that 
time  he  acted  as  an  accountant  for  the  Terminal  Railways  in 
Brooklyn,  and  was  also  associated  with  the  DuPont  Powder 
Company  in  a  similar  capacity.  He  will  assume  his  duties  on 
Sept.  I. 


Canadian  Hydroelectric  Commission  News. 

According  to  reports  in  Western  Ontario,  it  is  expected  that 
the  hydroelectric  energy  will  be  supplied  from  Niagara  Falls 
to  Berlin,  Ontario,  about  Sept.  2,  and  then  the  transmission 
line  will  be  completed  to  London.  It  is  expected  that  energy 
will  be  delivered  in  London  in  October. 

It  is  now  stated  that  the  London  Electric  Company  is  willing 
to  sell  out  to  the  London  city  corporation  at  a  lower  figure 
than  that  first  named  some  months  ago  when  negotiations  were 
opened  between  the  company  and  the  corporation.  Some  rep¬ 
resentations  have  been  made  that  the  company  should  be  al¬ 
lowed  to  sell  to  the  city  without  a  vote  of  the  people,  the  water 
commissioners  to  take  over  the  plant  for  the  city.  Such  a 
scheme,  however,  is  not  likely  to  be  considered  by  the  commis¬ 
sioners. 

There  are  rumors  that  the  Cataract  Power  Company  of  Ham¬ 
ilton  will  extend  its  transmission  line  to  London  to  aid  the 
local  electric  company,  but  nothing  definite  is  known.  It  is 
thought  the  .Cataract  Company  is  awaiting  developments  at 
London  before  going  on  with  the  railway  and  power  line  e.x- 
tension  from  Brantwood  to  Windsor.  The  London  Street 
Railway  Company  has  been  offered  Niagara  energy  by  the 
ccimmission  on  a  basis  which  it  is  e.xpected  will  remove  the 
railway  company’s  objection  against  the  peak  load  method  of 
charge.  The  new  offer  proposes  that  there  shall  be  an  average 
struck  for  each  month,  the  company  to  pay  upon  the  average 
consumption.  If  the  peak  load  on  29  days  of  the  month  is  800 
horse-power,  and  on  the  30th  day  is  1200  horse-power,  the  whole 
consumption  will  be  aggregated,  divided  by  the  number  of  days, 
and  the  company  will  pay  upon  the  average,  the  price  being  at 
the  rate  of  $31  per  horse-power  per  annum.  General  Manager 
C.  B.  King,  of  the  street  railway,  stated  that  the  company  had 
received  no  definite  offer  other  than  the  form  of  contract  first 
submitted.  It  is  expected,  however,  that  the  commission  will 
have  the  offer  put  in  formal  shape  and  submitted  to  the  com¬ 
pany  at  once. 

By  a  vote  of  324  to  61,  the  ratepayers  of  Tilsonburg,  Ontario, 
on  Aug.  22,  endorsed  the  by-law  providing  for  the  raising  of 
$25,000  to  install  the  necessary  equipment  for  distributing 
hydroelectric  energy  in  the  municipality.  The  overwhelming 
majority  in  favor  of  the  by-law  was  somewhat  of  a  surprise  to 
the  citizens,  as  for  some  weeks  a  strong  campaign  has  been 
waged  against  the  scheme.  Hon.  Adam  Beck,  chairman  of  <l.e 
commission,  addressed  the  citizens  on  .\ug.  19  in  favor  of  the 
Hydroelectric  by-law. 

Mr.  W.  K.  McNaught,  M.  P.,  member  of  the  Hydroelectric 
Commission,  in  a  recent  address  pointed  out  impressively  the 
present  and  future  importance  of  Ontario's  supply  of  “white 
coal."  Against  Ontario’s  lack  of  coal  and  dependence  on  a 
foreign  country  is  counted  a  multitude  of  large  and  small 
water  powers  .aggregating  7,231,787  horse-power,  of  which  the 
Niagara  district  has  2.000,000  hp.  central  Ontario  2,201,187  hp 
and  northern  Ontario  2,030,600  hp.  The  cash  value  of  this 
energy,  estimated  on  the  basis  of  $3  per  ton  for  coal,  would  be 
$180,000,000.  The  magnitude  of  this  is  appreciated  by  a  com¬ 
parison  with  the  total  crop  output  of  Ontario,  which  for  1908 
was  $164,077,282.  An  estimate  of  the  saving  that  may  be  ef¬ 
fected  by  hydroelectric  development  as  distinguished  from  the 
aggregate  value  of  the  development  is  based  on  a  difference  of 
$20  per  annum  per  horse-pow'er  between  the  cost  of  coal  and  the 
cost  of  water  power.  This  estimate  gives  $60,000,000  as  the 
possible  aggregate  saving  per  annum. 

.\s  to  present  development,  Hon.  Clifford  Sifton,  chairman 
of  the  National  Conservation  Commission,  estimates  the  aggre- 
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gate  at  514,890  hp  for  the  Dominion  and  331,157  hp  for  Ontario, 
which  saves  the  province  from  importing,  according  to  Hon. 
Mr.  Si f ton’s  coal  equivalent,  7,285,000  tons  of  coal.  Mr.  Mc- 
Naught’s  estimate  is  lower  than  Hon.  Mr.  Sifton’s.  He  places 
the  total  at  232,000  hp,  which  is  quite  sufficient  to  impress  the 
present  as  well  as  the  future  importance  of  this  source  of 
wealth. 


Maryland  Commission  News. 

The  Chesai)eake  &  Potomac  Telephone  Company  has  suh- 
mitted  to  the  Maryland  Public  Utilities  Commission  a  new 
schedule  of  rates  affecting  principally  business  service.  The 
most  notable  change  is  that  the  unlimited  service  for  business 
houses  is  entirely  abolished  and  all  business  house  service  is 
placed  on  a  measured  rate  service  basis.  In  the  measured- 
service  schedule  for  business  houses  the  reductions  in  the 
various  grades  amount  to  as  much  as  $30.  Their  rate  for  600 
messages  or  less  is  reduced  from  $48  annually  to  $42;  1000 
messages,  from  $66  to  $60;  2100  messages,  from  $105  to  $99; 
3orto  messages,  from  $132  to  $126;  4200  messages,  from  $168  to 
$150;  5400  messages,  from  $204  to  $174. 

Another  plan  proposed  hy  the  company  provides  for  a  meas¬ 
ured  service  rate,  but  without  refunds  for  calls  not  used,  which 
are  |)erniitted  under  the  schedule  given  above.  This  plan  pro¬ 
vides  a  flat  rate  for  the  number  of  messages  contracted  for  and 
tliis  rate  must  be  paid  whether  the  calls  are  used  or  not.  For 
private  branch  e.xchanges  on  a  3000-message  basis,  with  two 
trunk  lines  and  two  stations,  there  is  a  reduction  of  $6  from 
the  regular  rate  and  with  a  service  of  8400  calls  there  is  a 
reduction  of  $90  made.  The  two-part  line  at  $2.50  a  month 
tor  business  houses  with  limited  telephone  needs  is  continued, 
the  rate  covering  30  messages  a  month. 

For  residences  the  present  rate  of  $48  a  year  for  unlimited 
service  is  not  changed.  The  residence  party-line  rate  of  $36  a 
year  for  600  calls  or  less  is  abolished.  A  party-line  rate  of  $24 
a  year  for  30  calls  or  less  a  month  is  established  and  is  a  reduc¬ 
tion  of  $6  a  year  from  the  present  rate  for  this  service.  \ 
subscriber  for  this  rate  is  entitled  to  30  calls  a  month  and  is 
charged  5  cents  for  each  additional  call. 

The  commission  has  announced  that  no  hearing  would  he 
held  on  the  ])roi)osed  decrease  suggested  by  the  Chesapeake  & 
Potomac  Couiiiany  until  Dct.  24.  Pending  this  hearing  the 
commission  will  not  i)erniit  tlie  suggested  rates  to  go  into 
effect,  although  the  date  for  the  new  schedule  is  Sept.  i.  Delay 
in  the  hearing  was  desired  by  the  commission  in  order  that  it 
could  ])rei)are  itself  hy  making  a  thorough  study  of  the  tele¬ 
phone  business.  Neither  Vice-President  Bethel,  of  Philadel- 
l)hia,  who  tiled  the  proposed  schedule  of  rates  for  the  company, 
nor  Mr.  Bernard  Carter,  the  legal  representative  of  the  Chesa¬ 
peake  &  Potomac,  are  in  Baltimore,  and  it  is  regarded  as 
necessary  to  await  their  return  before  any  definite  steps  are 
taken. 

Much  opposition  to  the  new  rates  has  been  manifested  and 
the  commission  is  kept  busy  with  the  complaints  that  are  coining 
in.  The  chief  point  of  objection  seems  to  be  the  elimination 
of^he  unlimited  service  business  telephone.  Secretary  Louis 
-M.  Duval  says  that  the  commission  has  received  a  number  of 
letters  protesting  against  the  commission  accepting  the  new 
schedule  of  rates  if  unlimited  service  is  to  be  abolished.  The 
fact  that  protests  have  already  been  made  against  the  elimina¬ 
tion  of  that  class  of  phone  had  led  to  the  belief  that  a  concerted 
protest  will  be  made  at  the  hearing  on  Oct.  24,  and  that  steps 
will  be  taken  by  the  present  holders  of  contracts  to  have  the 
unlimited  service  retained.  A  large  number  of  the  complaints 
pointed  out  the  fact  that  the  limited  phone  service  afforded 
the  subscriber  no  opportunity  to  keep  account  of  the  number 
of  calls  used.  It  was  therefore  suggested  to  the  commission 
that  the  new  rates  should  not  be  allowed  to  go  into  effect  until 
the  company  could  provide  an  automatic  arrangement  that 
would  register  the  number  of  calls  used. 

The  commission  having  learned  that  there  are  “dead”  wires 
on  numerous  streets  in  the  city,  the  Maryland  Telephone  Com¬ 
pany,  to  which  the  wires  belong,  has  been  ordered  to  remove 


them  by  Aug.  30.  The  investigation  was  the  result  of  an  acci¬ 
dent  which  occurred  last  week  when  several  persons  were 
severely  shocked.  Mr.  C.  E.  Bryan,  vice-president  of  the 
Maryland  Telephone  Company,  notified  the  commission  that  the 
work  of  removing  all  of  the  company’s  overhead  “dead”  wires 
had  been  begun  some  time  ago  and  the  work  would  be  finished 
by  the  time  specified  by  the  commission. 


New  Jersey  Commission. 

The  New  Jersey  Board  of  Public  Utility  Uoniinissioners  has 
requested  all  gas,  electric  light,  water,  sewer,  telephone  and 
telegraph  corporations,  associations  and  joint  stock  companies, 
operating  within  the  State  of  New'  Jersey  for  public  use,  to 
furnish  information  to  the  board  as  follows; 

1.  A  complete  schedule  of  all  rates  charged  for  service  (d‘  any 
kind  within  the  State. 

2.  A  list  of  all  persons  or  corporations  receiving  service  at 
other  than  the  published  schedule  rates. 

3.  The  rate  charged  in  each  instance  for  such  service  and 
the  rate  which  would  ordinarily  apply. 

4.  Whether  rates,  other  than  published  schedule  rates,  are 
based  on  contracts  terminable  at  the  will  of  the  public  utility. 

On  Sept.  15  a  meeting  will  be  held  to  which  every  central- 
station  company  in  the  State  has  been  asked  to  send  a  repre¬ 
sentative  to  confer  informally  w'ith  Mr.  Pliilander  Betts,  elec¬ 
trical  engineer  of  the  commission. 


Massachusetts  Commission  News. 

I'he  Massachusetts  Highway  Commission  has  issued  a  report 
on  the  telephone  charges  of  the  New  England  Telephone  & 
Telegraph  Company  in  the  Boston  &  Suburban  District,  whicli 
in  general  accords  with  the  exhaustive  report  upon  this  subject 
submitted  to  the  board  a  few  months  ago  by  the  engineering 
firm  of  D.  C.  &  W.  B.  Jackson,  Boston  and  Chicago.  The  in¬ 
vestigation  has  covered  a  period  of  nearly  four  years,  and  the 
effect  of  the  studies  made  is  to  order  sweeping  reductions  in  the 
prices  of  telephone  service  in  a  territory  having  over  120,000 
subscribers.  The  zone  system  is  to  be  adopted,  and  unlimited 
rates  are  to  be  abolished  except  in  the  zones.  By  this  means 
certain  large  users  of  telephone  service  who  secured  their 
facilities  at  a  price  per  call  less  than  the  wages  of  the  operators 
serving  them  will  be  required  to  pay  more  nearly  the  proper 
revenue.  The  principal  changes  from  the  recommendations  of 
the  Jackson  report  are: 

1.  The  existing  private  branch  exchange  rates  and  the  single¬ 
party  measured  service  rate,  both  sets  covering  the  whole 
Boston  and  suburban  area,  are  retained. 

2.  The  5-cent  toll  rates  to  and  from  the  metropolitan  center 
are  extended  to  cover  an  area  with  a  radius  of  eight  miles  from 
the  center  of  Boston  instead  of  one  with  a  radius  of  7.5  miles. 

3.  The  5-cent  eight-mile  radius  is  also  applied  to  inter¬ 
zone  calls  from  any  exchanges  within  the  whole  district. 

4.  The  present  local  toll  rate  of  10  cents  between  adjoining 
exchanges  on  opposite  sides  of  the  suburban  boundary  is  re¬ 
duced  to  5  cents  for  all  distances  not  exceeding  five  miles. 

5.  Four-party  coin-box  guarantees  are  to  be  made  up  from  the 
yearly  receipts,  and  all  toll  calls  within  the  district  are  to  be 
counted  as  a  part  of  the  guarantee. 

6.  The  yearly  guarantee  on  one  and  two-party  measured 
service  is  to  include  all  calls  within  the  5-cent  toll  radius  of 
eight  miles. 

The  commission  expects  that  the  net  revenue  of  the  company 
in  the  Boston  district  will  fall  off  by  about  $400,000  at  the  out¬ 
set,  but  that  in  a  short  time  the  increased  business  will  be 
sufficient  to  meet  the  situation.  In  1909  the  net  revenue  of  the 
company  increased  by  $600,000  under  the  existing  rates.  About 
10,000  new'  wire  lines  will  be  installed  for  the  conversion  of 
existing  four-party  unlimited  suburban  residence  service  into 
two-party  lines. 

The  Boston  &  Eastern  Electric  Railroad  Company  has  peti¬ 
tioned  the  Massachusetts  Railroad  Commission  to  reopen  hear¬ 
ings  upon  its  request  for  a  certificate  of  public  convenience  and 
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necessity.  About  a  week  ago  the  commission  issued  a  majority 
report  recommending  that  nothing  be  done  in  regard  to  this 
project  until  the  Legislature  of  1911  had  expressed  its  views 
upon  the  Boston  transportation  problem.  As  a  result  of  this 
report  the  commission  has  been  subjected  to  a  storm  of  criti¬ 
cism,  particularly  on  the  part  of  the  North  Shore  public,  since 
the  board  declared  three  years  ago  that  public  convenience  and 
necessity  require  additional  facilities  in  the  territory.  The  com¬ 
mission  has  decided  to  give  a  hearing  to  counsel  on  Aug.  31, 
to  enable  them  to  show  cause  for  the  immediate  adjudication 
of  the  case.  The  pressure  being  brought  upon  the  l)oard  to 
secure  an  immediate  decision  in  this  case  exceeds  in  intensity 
anything  which  has  come  to  it  in  recent  years. 

AMERICAN  ELECTRICAL  ENGINEERS. 

R.  E.  Richardson. 

Kobert  Eaton  Richardson  was  born  in  Pittsburgh.  Pa.,  July 
jg,  1861,  moving  to  Concord,  Mass.,  in  1866,  where  he  received 
his  early  education  in  the  public  schools.  When  14  years  old 
he  went  back  to  Pittsluirgh,  and  at  the  age  of  1“  he  entered  the 
Massachusetts  Institute  of  Technology,  taking  the  course  in 
mechanical  engineering,  from  which  he  was  graduated  in  1885. 
.Summer  vacations  during  that  period  were  spent  in  manufac¬ 
turing  works  learning  shop  practice.  After  graduation  Mr. 
Richardson  taught  mathematics  in  Morgan  Park  Military 
.\cademy,  near  Chicago,  where  he  also  established  and  con¬ 
ducted  a  manual  training  department.  In  1886  he  entered  the 
employ  of  the  Western  Electric  Company  of  Chicago,  where  he 
successively  passed  through  the  various  departments  of  arc 
lamp  testing  and  repair,  cable  room,  laboratory,  armature  wind¬ 
ing,  machinery  testing  and  operation,  and  telephone  switch¬ 
board  work.  After  this  experience  he  was  given  charge  of  the 
operation  of  a  small  i)ublic  lighting  plant  on  Monroe  Street,  in 
Chicago,  and  next  detailed  as  lamp  trimmer  and  night  trouble- 
man  in  Chicago.  Sliortly  after  he  was  sent  out  by  the  Western 
Electric  Company  to  install  central  stations  in  various  parts  of 
the  country,  including  I'oledo,  Memphis,  Buflfalo  and  Milwau¬ 
kee,  and  to  operate  them  until  turned  over  to  the  purchasers. 
Later  he  tested  out  the  first  large  underground  telephone  cable 
system  in  New  York  City,  which  was  connected  with  the  first 
large  multiple  and  trunk  switchboard  of  the  Bell  company. 

In  1890  Mr.  Richardson  established  an  engineering  business 
with  Mr.  R.  II.  Pierce  and  Mr.  E.  M.  Izard,  formerly  of  Leon¬ 
ard  &  Izard,  western  representatives  of  the  original  Edison 
Company.  The  firm  did  a  general  engineering  and  construc¬ 
tion  business,  and  was  the  pioneer  in  interior-conduit  construc¬ 
tion  in  the  Chicago  and  St.  Louis  districts;  the  Globe-Demo¬ 
crat  Building  and  the  Mercantile  Building,  of  St.  Louis,  for 
which  the  firm  were  electrical  engineers,  were  the  first  two 
large  buildings  in  the  West  to  be  equipped  throughout  with 
interior  conduit.  In  1892  Mr.  Richardson  joined  Mr.  Pierce 
(who  had  been  appointed  Chief  Engineer  of  the  Chicago 
World’s  Fair)  as  assistant,  and  in  his  charge  w'ere  placed  the 
installation  of  the  underground  system  and  the  laying  out  and 
lighting  of  the  grounds.  Just  before  the  close  of  the  fair  he 
entered  the  employ  of  the  Ansonia  Electric  Company  as  assist¬ 
ant  general  manager,  in  order  to  obtain  a  more  thorough 
knowledge  of  the  commercial  side  of  the  electrical  industry. 
In  the  latter  part  of  1893,  with  Mr.  Pierce,  he  established  the 
firm  of  Pierce-Richardson,  consulting  engineers;  Mr.  S.  G. 
.Neiler  afterward  became  a  member  of  the  organization  when 
the  firm  took  the  present  name  of  Pierce,  Richardson  &  Neiler. 

.Mr.  Richardson’s  special  line  of  work  with  the  firm  of  Pierce, 
Richardson  &  Neiler  was  what  might  be  called  commercial 
engineering,  investigating  and  reporting  on  electrical  and 
mechanical  properties,  and  laying  out  plans  for  their  operation. 
During  the  latter  part  of  1899  he  w'as  retained  to  report  on 
various  electric  light  and  power  companies  in  Kansas  City, 
Mo.,  and  Kansas  City,  Kan.  Following  his  report,  which  was 
favorable,  several  of  the  various  properties  were  purchased,  and 
tlie  .services  of  Mr.  Richardson  were  secured  to  form  an  organ¬ 
ization  for  their  joint  operation.  Since  June,  1900,  he  has 
acted  as  general  manager  for  all  of  the  properties  supplying 


electric  light  and  power  for  Kansas  City,  .Mo.,  Kansas  City, 
Kan.,  .Argentine.  .Armourdale  aiul  Rosedale ;  and  tlie  comlnned 
properties  have  now  grown  into  one  of  the  large  light  and 
power  organizations  of  the  country.  In  1906  he  installed  a 
large  central  heating  system,  supplying  the  business  portion  of 
Kansas  City,  Mo.,  which  he  has  also  operated  as  general  man¬ 
ager  since  its  completion.  In  the  ten  years  in  which  he  has 
had  charge  of  the  above-mentioned  properties,  the  connected 
load  has  increased  from  17,000  i6-cp  lamps  and  700  hp  of 
motors  to  approximately  500,000  i6-cp  lamps  and  90,000  hp 
of  motors.  Mr.  Richardson  resigned  his  position  as  general 
manager  of  the  above  companies  in  July,  1910,  to  give  entire 
attention  to  personal  business  matters. 

Mr.  Richardson  has  always  taken  much  interest  in  public 
matters.  He  has  been  a  director  of  Convention  Hall,  of  Kansas 
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Mr.  R.  E.  Richardson. 

City,  for  six  years  and  president  for  the  past  two  years,  and 
is  one  of  the  eighteen  members  of  the  Priests  of  Pallas,  an 
organization  which  conducts  a  gala  week  for  Kansas  City 
every  fall.  He  is  a  member  of  the  board  of  directors  of  the 
Kansas  City  Club,  a  director  of  the  Employers’  League, 
a  member  of  the  Arts  and  Crafts  Society,  a  charter 
member  of  the  .Aero  Club,  an  alumnus  of  the  M.  I.  1 
Technological  Society,  a  member  of  the  Kansas  City  Commer¬ 
cial  Club  and  of  a  number  of  purely  social  clubs  and  fraternal 
orders.  Mr.  Richardson  has  been  a  member  of  the  American 
Institute  of  Electrical  Engineers  since  1894,  is  a  member  of  the 
National  Electric  Light  Association,  and  the  National  District 
Heating  Association. 

CURRENT  NEWS  AND  NOTES. 

Telephone  Census  Report. — The  United  States  Census 
report  on  the  teleplione  industry  will  be  ready  for  distribution 
in  about  a  month. 

Electricity  in  Mines. — At  the  thirteenth  annual  American 
Mining  Congress,  to  be  held  at  Los  .Angeles,  Cal.,  Sept.  26  to 
Oct.  I,  two  reports  will  be  submitted  on  the  application  of 
electricity  to  mining.  Mr.  Samuel  .A.  Taylor,  of  Pittsburgh, 
will,  as  chairman,  submit  the  report  of  a  committee  on  standard¬ 
ization  of  electrical  equipment  in  coal  mines,  and  Gen.  Irving 
Hale,  of  Denver,  Col.,  will  submit  the  report  of  a  committee 
on  standardization  of  electrical  equipment  in  metal  mines,  of 
which  committee  he  is  chairman. 
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Central  Station  Census  Report. — The  report  of  the 
United  States  Census  Office  on  central  stations  will  in  a  few 
days  be  delivered  by  the  printer  and  distributed  shortly  after. 


Montehore  Engineers  in  Spain. — The  members  living  in 
Spain  of  the  Association  of  Engineers  graduated  from  the 
Montefiore  Institute  of  Liege,  Belgium,  have  formed  a  branch 
in  Madrid,  called  the  Delegacion  Ef  anola  A.  I.  M. 


Robert  Davidson  Memorial. — A  movement  has  been 
started  having  for  its  object  a  memorial  to  Robert  Davidson,  of 
.\berdeen,  Scotland,  who  in  1839  exhibited  over  a  large  part  of 
Great  Britain  a  model  electric  railway,  the  motor  car  being  run 
at  a  speed  of  five  or  six  miles  per  hour  by  means  of  electricity. 
Thomas  Davenport,  of  Brandon,  Vt.,  in  1835  exhibited  a  similar 
model  electric  railway  in  Boston. 


Illinois  State  Electrical  Association  Convention. — The 

place  of  meeting  of  the  Illinois  State  Electrical  Association 
convention  for  1910  has  not  been  definitely  decided  by  the 
executive  committee.  It  is  learned  on  good  authority,  however, 
that  the  sentiment  is  so  much  in  favor  of  Rock  Island  that  there 
is  little  doubt  that  the  executive  committee  will  select  that  city 
as  a  meeting  place.  The  time  of  the  convention  will  probably 
be  in  October. 


Western  Association  of  Electrical  Inspectors. — The  sixth 
annual  meeting  of  the  Western  Association  of  Electrical  In¬ 
spectors  will  be  held  at  the  Hotel  Rome,  Omaha,  Neb.,  on 
Oct.  II,  12  and  13.  Mr.  Fred  G.  Dustin  is  president  of  this 
association,  and  the  secretary  is  Mr.  William  S.  Boyd,  125 
Monroe  Street,  Chicago.  A  large  portion  of  the  time  of  the 
convention  will  be  taken  up  by  the  presentation  and  discussion 
of  reports  from  14  standing  committees. 


Electrification  of  Hudson  Bay'  Railway. — Advices  from 
Norway  House  state  the  arrival  there  of  Mr.  William  Ogil- 
vie,  of  the  Interior  Department,  after  a  trip  of  a  month  along 
the  Saskatchewan  River  from  Prince  Albert  to  Lake  Winnipeg. 
It  is  understood  that  his  special  mission  is  to  report  on  the 
feasibility  of  electrifying  the  proposed  Hudson  Bay  Railroad 
with  water  power  from  the  falls  and  rapids  along  the  river. 
Mr.  Ogilvie  says  that  the  information  on  hand  is  yet  incom¬ 
plete  and  not  sufficient  to  warrant  the  Dominion  government 
in  coming  to  a  decision,  but  he  thought  the  matter  would  be 
discussed  at  the  next  session  of  Parliament. 


Edison  Kinetophone, — .An  exhibition  was  given  to  invited 
spectators  at  the  Edison  laboratories  in  West  Orange,  N.  J., 
last  week  of  the  Edison  kinetophone,  a  combination  of  the 
effects  of  the  phonograph  ami  kinetoscope,  to  which  problem 
Mr.  Edison  has  given  attention  for  some  years.  moving  pic¬ 
ture  man  appeared  on  the  screen,  who  after  announcing  the 
subject  of  the  demonstration  performed  a  number  of  experi¬ 
ments.  \  plate  was  thrown  on  the  floor  and  the  sound  when 
it  was  dashed  into  fragments  coincided  with  the  impact.  Other 
experiments  were  with  a  rebounding  ball  and  an  automobile 
horn,  which  latter  sounded  when  the  demonstrator  squeezed  the 
actuating  bulb. 


Assessment  of  Chicago  Public-Service  Companies. — Both 
the  Commonwealth  Edison  Company  and  the  Chicago  Tele¬ 
phone  Company,  of  Chicago,  will  be  required  to  pay  personal 
property  taxes  on  valuations  which  have  been  considerably  in¬ 
creased  this  year  by  the  Board  of  Review.  The  personal  prop¬ 
erty  tax  valuation  of  the  Commonwealth  Edison  Company  has 
been  fixed  at  $23,940,000  for  1910,  whereas  the  corresponding 
figure  for  1909  was  $21,975,000.  In  the  case  of  the  telephone 
company  the  corresponding  figures  were  $13,713,676  and  $12,- 
507,695.  The  personalty  assessment  of  the  People’s  Gas 
Light  &  Coke  Company,  on  the  other  hand,  shows  a  slight  de¬ 
crease.  the  figure  for  this  year  being  $15,620,508.  and  for  last 
year  $15,833,645. 


Civil  Service  Examination  for  Army  Electrical  Assistant. 
— The  U.  S.  Civil  Service  Commission  will  hold  an  examination 
on  Oct.  5  to  fill  a  vacancy  in  the  position  of  electrical  assistant 
in  the  Signal  Service  at  New  York  City,  at  $1,500  per  annum. 
Copy  of  circular  591,  giving  details  as  to  qualifications,  may 
be  obtained  from  the  U.  S.  Civil  Service  Commission,  Wash¬ 
ington. 


Cyanamide  Fertilizer. — The  current  issue  of  the  Bulletin 
of  the  American  Chamber  of  Commerce  in  Paris  contains  an 
article  by  the  indefatigable  consul-general,  Frank  H.  Mason,  on 
the  production  of  cyanamide,  the  new  fertilizer  produced  by 
the  fixation  of  atmospheric  nitrogen.  The  material  is  manu¬ 
factured  by  combining  nitrogen  gas  with  calcium  carbide  at 
1000  deg.  C.,  and  has  a  content  of  15  to  20  per  cent  of  nitrogen. 
The  production  in  France  for  the  present  year  is  estimated  at 
about  10,000  tons  and  for  Germany  about  8000.  The  largest 
plants,  however,  are  in  Norway.  The  price  in  Paris  of  15  per 
cent  cyanamide  is  about  $36  per  ton,  wbicb  is  considered  less 
than  the  price  of  Chili  saltpeter  having  tlie  same  content  of 
nitrogen,  while  the  60  per  cent  of  lime  contained  in  the  former 
gives  it  an  increased  agricultural  value.  The  paper  states  that 
nitrogen  at  a  pressure  of  300  lb.  per  square  inch  is  sold  in 
Paris  at  prices  ranging  from  i  to  i^i  cents  per  cubic  foot. 


Ground  Wires  to  Telephone  Lightning  Arresters. — A 

recent  Arkansas  decision  holds  that  it  is  negligence  for  a  tele¬ 
phone  company  to  fail  to  have  its  lightning  arresters  equipped 
with  ground  wires.  The  plaintiff  was  using  his  telephone  in 
the  ordinary  manner  when  lightning  entered  the  instrument  and 
gave  him  injuries  for  which  he  was  awarded  a  verdict  of 
$5,900.  According  to  the  expert  the  wires,  on  entering  the 
building,  should  immediately  be  connected  to  a  protective  de¬ 
vice  which  would  protect  the  phone  from  lightning  and  also 
from  abnormal  currents  and  against  what  are  called  “sneak” 
currents.  These  protective  devices  should  be  installed  right  at 
the  point,  or  as  close  as  possible  to  the  point  w'here  the  wires 
enter  the  building  where  the  phone  is  to  be  installed.  It  was 
further  stated  that  a  protective  device  or  lightning  arrester,  in 
the  absence  of  a  ground  wdre  from  the  telephone,  would  be 
almost  no  protection  against  lightning;  that  the  object  of  the 
ground  wire  is  to  convey  the  lightning  from  the  lightning 
arrester  to  the  ground ;  that  the  ground  wire  should  be  placed 
either  on  the  outside  or  inside  of  the  room,  but  generally  it  is 
placed  on  the  outside.  The  evidence  showed  that  there  was  no 
ground  wire  attached  to  the  lightning  arrester  on  the  phone 
in  question.  The  verdict  of  the  jury  was  affirmed. 


Railway  Electrical  Engineers’  Convention. — Preparations 
are  under  way  in  Chicago  for  the  forthcoming  annual  conven¬ 
tion  of  the  Association  of  Railway  Electrical  Engineers,  to  be 
held  at  the  Hotel  La  Salle  on  Sept.  27-30.  .\  carefully  ar¬ 

ranged  program  will  be  presented,  and  it  is  I)elieved  that  there 
will  be  a  large  attendance  of  steam-railroad  men  interested  in 
electrical  applications.  A  feature  of  the  convention  w'ill  be 
a  large  display  of  e.xhibits,  arid  the  roof  garden  or  nineteenth 
floor  of  the  hotel  has  been  engaged  for  the  exclusive  use  of 
the  convention.  The  meetings  will  be  held  here,  and  the  re¬ 
maining  space  will  be  used  for  exhibits.  A  committee  of  the 
Railway  Electric  Supply  Manufacturers’  .Association,  an  allied 
organization,  is  in  charge  of  the  local  arrangements  for  the 
convention.  Mr.  George  H.  Porter,  of  the  Western  Electric 
Company,  is  chairman  of  this  committee,  and  the  other  members 
have  been  assigned  duties  as  follows :  Exhibits,  Mr.  W.  E. 
Ballentine,  Willard  Storage  Battery  Company;  entertainment, 
Mr.  W.  H.  Glatt,  New  York  Leather  Belting  Company;  finance, 
Mr.  A.  C.  Moore.  Safety  Car  Heating  &  Lighting  Company; 
auditing,  Mr.  J.  M.  Lorenz,  Central  Electric  Company;  pub¬ 
licity,  Mr.  Edward  Wray,  Railzvay  Electrical  Engineer;  mem¬ 
bership,  Mr.  J.  M.  Schilling,  Westinghouse  Electric  &  Manu¬ 
facturing  Company. 
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A  MODERN  COMBINATION  UTILITY  PLANT.  to  serve  the  Penobscot  Building,  a  14-story  office  structure 

-  owned  by  the  Murphy  Estate.  In  building  this  plant,  the  plan 

An  Electric-Generating,  Steam-Heating,  Refrigerating  was  to  have  the  heating  apparatus  entirely  independent  of  the 
and  Cold-Storage  Plant  at  Detroit.  building.  The  original  plant  contained  four  300-hp  Babcock  & 

_  Wilcox  boilers,  serving  four  Westinghouse  standard  engines 

A  GREAT  district  steam-heating  station,  an  extensive  re-  connected  to  22S-kw,  250-volt  General  Electric  direct-current 
frigerating,  ice-making,  brine-circulating  and  cold-  generators.  The  exhaust-heating  business  grew  rapidly,  finally 
storage  plant,  and  an  electric  generating  station  of  necessitating  the  building  of  the  present  plant, 
respectable  proportions  are  all  combined  and  contained  in  the  The  new  central  station,  at  the  corner  of  Wayne  and  Con- 
massive  and  handsome  public-service  block  of  the  associated  gress  Streets,  is  a  lo-story  brick  and  steel  structure,  occupying 

Murphy  utility  companies,  at  the  corner  of  Wayne  and  Congress  a  plot  156  ft.  x  129  ft.  The  exterior,  of  red  brick  trimmed  with 

Streets,  Detroit.  With  the  business  of  central-station  district  stone  and  terra  cotta,  presents  a  really  handsome  architectural 

heating,  w'hich  is  the  primary  purpose  of  the  plant,  grown  to  its  effect.  After  dark  the  building  is  more  than  ever  a  landmark 
present  extent,  the  by-product  operations  of  refrigeration  and  among  the  city’s  structures.  Twenty-five  flaming-arc  lamps, 
generating  electricity  have  in  themselves  become  considerable  hung  on  bracket-arms  extending  10  ft.  over  the  walls  on  all 
undertakings,  although  their  output  is,  with  exceptions,  whole-  sides,  mark  the  roof  level,  124  ft.  above  the  street.  Four  of 

saled,  and  the  details  of  distribution  left  to  other  hands.  these  flaming  arcs  are  installed  at  the  corners  of  the  brick  stack 

The  electrical  customers  of  the  Murphy  plant  are  downtown  enclosure.  These  roof  lamps  are  operated  under  conditions  of 
factories  and  office  buildings,  while  a  large  amount  of  energy  is  unusual  efficiency,  five  being  connected  in  series  across  the  250- 
wholesaled  to  the  Detroit  Edison  Company.  The  latter  system  volt  circuit. 

is  tied  to  that  of  the  Murphy  company  for  mutual  reliability  On  the  ground  floor  are  the  boiler-room,  turbine-generator 
and  aid,  by  l)oth  4600-volt  primary  and  250-volt  network  cables,  room,  shipping  entry,  and  auxiliary  departments.  Over  the 

rhe  rates  charged  by  each  for  electrical  energy  are  practically  turbine-rofun,  on  the  fourth-floor  level,  is  the  refrigerating 

the  same.  plant.  The  remainder  of  this  floor,  and  practically  all  of  the 

The  Murphy  electric  generating  station  has  the  distinction  of  floors  above,  are  given  over  to  cold-storage  purposes,  with  the 
containing  the  only  two  turbine-driven  honiopolar  or  acyclic  exception  of  a  small  space  on  each  used  for  offices.  The  entire 


Fig.  1 — View  of  Turbine  Room,  Showing  Two  500-kw  Acyclic  Turbo-Generators. 


direct-current  generators  in  commercial  lighting  service.  These 
machines  are  of  the  vertical  shaft  type  and  as  operated  develop 
500  kw  each  at  250  volts. 

CENTRAL  POWER  STATION. 

The  Murphy  group  of  public-service  companies  is  the  out¬ 
growth  of  a  small  steam-heating  plant  erected  seven  years  ago 


cold-storage  section  of  the  building  is  enclosed  in  a  thermal 
insulation  of  cork  between  walls  of  brick  and  tile,  and  has  a 
cubical  contents  of  over  1,000,000  cu.  ft.  In  this  part  are  stored 
produce,  eggs,  meats  and  other  foodstuffs,  while  an  entire  floor, 
especially  fitted  up,  is  given  over  to  the  safe  keeping  of  valuable 
rugs,  furs,  clothing,  etc.,  for  protection  against  insects,  theft  or 
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2000-kw  acyclic  generators  first  planned,  it  was  proposed  to 
install  a  storage  battery  for  emergency  and  stand-by  service. 

Just  about  this  juncture,  however,  the  original  scheme  was 
modified  in  favor  of  installing  the  rest  of  the  generating 
equipment  of  the  alternating-current  type,  of  a  voltage  and 
frequency  the  same  as  that  of  the  Detroit  Edison  Company’s 
great  generating  stations;  extending  a  4600-volt  cable  tie-line 


fire.  All  floors  are  reached  by  one  passenger  and  three  freight 
electric  elevators. 

The  boiler-room,  on  the  ground  level,  contains  12  400-hp 
Wickes  vertical  boilers,  fed  l)y  Murphy  automatic  stokers  from 
steel-and-concrete  coal  bunkers  overhead,  which  have  a  storage 
capacity  of  2500  tons.  Coal  is  hauled  by  wagon  from  the  rail¬ 
road  yards,  a  mile  distant,  and  at  the  plant  is  delivered  to  a 
I’eck  link-belt  conveyor,  driven  by  a  yj^-hp  motor,  which  raises 
it  to  the  fifth-floor  level  at  the  top  of  the  bunkers,  where  it  is 
fed  by  gravity  to  the  stokers.  In  the  bins,  this  coal  costs  the 
plant  about  $2.70  a  ton.  Forty  thousand  tons  a  year  are  burned 
under  the  boilers.  The  same, conveyor  is  arranged  for  remov¬ 
ing  the  ashes  from  the  sub-pits,  dumping  them  into  a  chute, 
whence  they  are  hauled  away  by  wagons.  The  12  furnaces  are 
connected  by  transverse  flues  to  the  245-ft.  stack  rising  through 
the  building.  'I'his  stack  is  lined  with  firebrick  to  the  top,  and 
has  a  clear  inner  diameter  of  13  ft.  The  water  for  boilers,  and 
l<jr  the  condensers,  which  are  used  about  four  months  in  the 
year,  is  obtained  from  the  Detroit  River,  four  squares  southeast 
of  the  plant. 

The  intake  tunnel,  15  ft.  below  the  engine-room  level,  is  of 
elliptical  section,  4  ft.  x  3  ft.,  and  just  above  is  paralleled  by  a 
24-in.  sewer  for  the  discharge  water.  The  river  water,  the 
overflow  from  Lakes  Superior,  Michigan  and  Huron,  is  treated 
with  soda  ash  before  being  used  in  the  boilers.  Several  300-ft. 
wells  were  first  used  for  condensing  purposes,  but  the  water 
delivered  proved  to  be  so  highly  impregnated  with  sulphur 
compounds  that  the  piping  was  rapidly  destroyed  and  the  cop¬ 
per  about  the  plant  corroded.  Careful  and  complete  analyses 
of  the  water  entering  the  boilers,  as  well  as  of  the  coal,  ashes, 
flue  gases  leaving  the  stack,  etc.,  are  made  at  frequent  inter¬ 
vals. 

h'or  the  electrical  generating  equipment,  it  was  originally 
planned  to  install  all  direct-current,  turbine-driven  generators 
of  the  homopolar  or  acyclic  type.  Following  this  intention,  two 


Fig.  3 — Armature  of  300-kw  Turbine  Driven  Acyclic  Generator. 


from  the  Murphy  generator  bus  to  the  lines  of  the  Edison 
company  at  one  of  its  substations;  and  installing  motor-gener¬ 
ator  sets  to  convert  the  alternating-current  into  direct-current 
for  use  in  parallel  with  that  produced  by  the. acyclic  machines. 
This  arrangement  avoided  the  necessity  for  a  storage  battery. 
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Fig.  2 — Floor  Plan  of  Generating  Station. 


Fig.  4 — 500-kw  Acyclic  Turbo-Generator. 


500-kw  General  Electric  12-ring  homopolar  generators,  pro-  giving  each  system  the  benefit  of  the  other’s  assistance  in  case 

ducing  50  volts  per  ring,  at  a  speed  of  2000  r.p.m.,  and  con-  of  trouble. 

nected  for  250-volt  operation,  were  contracted  for.  These  Accordingly,  the  rest  of  the  generating  equipment  installed 
machines  are  mounted  with  vertical  shafts,  supported  on  oil  consisted  of  two  1500-kw,  4600-volt,  60-cycle  General  Electric 

step-bearings  of  the  standard  type,  and  are  driven  by  500-kw  alternators,  mounted  on  vertical  shafts  and  driven  by  Curtis 

Curtis  steam  turbines,  operating  at  a  steam  pressure  of  175  lb.  steam  turl)ines,  operating  at  900  r.p.m.  These  turbines  are 

In  connection  with  these  machines,  and  the  two  additional  rated  at  2250  kw  when  exhausting  into  a  vacuum  of  28  in.,  but 


Fig.  6 — Control  Board  for  High-Tension  Switches. 

polar  direct-current  generator  is  an  amplification  of  the  Fara¬ 
day  disc  principle,  employing  active  conductors  of  but  one  turn, 
and  effective  pole-pieces  of  but  one  polarity,  completing  the 
magnetic  circuit  along  the  armature  of  the  machine  itself. 
Thus  the  voltage  developed  in  each  conductor  is  relatively  low, 
and  must  be  added  to  by  passing  the  current  out  to  brushes 
bearing  on  slip-rings  and  returning  it  again  through  the  arma¬ 
ture  in  order  to  get  the  incremental  boosting  effect  of  suc¬ 
cessive  lengths  of  active  conductor.  The  acyclic  generator 


Fig.  7 — Cables  in  Tunnel. 

To  secure  even  wearing  of  the  rings,  the  polarity  of  the  machine 
is  reversed  every  year  or  two. 

The  armatures  of  these  machines  are  ii  ft.  in  circumference 
and  weigh  13,000  lb.  Revolving  at  2000  r.p.m.,  they  attain  a 
pheripheral  speed  of  nearly  four  miles  per  minute,  developing 
enormous  centrifugal  stresses.  When  the  machines  were  first 
installed,  three  years  ago,  this  action  was  responsible  for  de¬ 
stroying  the  mica  insulation  of  the  conductors  in  some  instances, 
creating  several  short-circuits  and  burnouts.  This  trouble  has 
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avoids  the  use  of  a  commutator,  since  the  current  produced  is 
essentially  direct,  as  the  conductors  always  traverse  a  field  of 
the  same  polarity.  There  must  be,  however,  a  multiplicity  of 
slip-rings  and  brushes,  to  pass  the  current  through  the  suc¬ 
cessive  conductors  always  in  the  same  direction.  It  is  obvious 
that  the  acyclic  machine  is  inherently  best  fitted  for  high-speed 
operation  by  a  steam  turbine,  avoiding,  as  it  does,  commutation, 
but  other  considerations  have  held  back  the  development  of 
this  interesting  class  of  direct-current  generator. 

The  acyclic  generators  in  the  Murphy  plant  are  of  the 
12-ring  type,  developing  50  volts  per  ring.  They  are  there¬ 
fore  capable  of  supplying  6oo-volt  direct  current,  but  are  now 
connected  with  two  groups  of  conductors  in  parallel,  for  300- 
volt  (actually  250-volt)  operation.  The  ease  with  which  frac¬ 
tional  voltage  steps  are  secured  by  simple  changes  of  connec¬ 
tions,  and  the  fact  that  several  different  voltages  can  be 
obtained  simultaneously  from  one  machine,  are  marked  advan¬ 
tages  of  the  acyclic  type  over  other  direct-current  generators. 
For  example,  in  driving  the  250-125-volt  three-wire  system  of 
the  Murphy  distribution,  a  tap  is  taken  off  the  middle  ring, 
between  the  outer  voltage  mains.  A  75-kw  Western  Klectric 
balancer-set  is  used  for  preserving  the  current  equilibrium  of 
the  system  when  the  acyclic  machines  are  not  in  operation. 

Each  collector  ring  of  the  acyclic  generator  is  fitted  with  a 
“dead”  graphite  lubricating  brush  and  two  current-carrying 
metal  brushes,  each  composed  of  a  hundred  or  so  alternate 
leaves  of  phosphor  bronze  and  nickel  steel.  The  rings  them¬ 
selves  are  of  nickel  steel.  In  the  operation  of  the  machines  a 
marked  electrolytic  action  is  noted  in  the  wearing  of  the  brushes 
and  rings,  the  positive  rings  being  cut  away  much  more  rapidly 
than  the  negative  ones.  In  . .the  same  way,  the  negative  brushes 
have  to  Ifc  renewed  oftener,  the  old  ones  being  transferred  to 
the  positive  holders  where  the  destructive  pace  is  less  rapid. 


during  the  steam-heating  season  they  are  operated  at  a  back¬ 
pressure  of  about  2j4  lb.,  developing  about  1650  kw.  During 
four  of  the  summer  months  the  turbines  are  served  by  Schutte 
&  Koerting  eductor-type  condensers,  creating  a  vacuum  of 
about  26  in.  Condenser  water  is  delivered  at  lo-lb.  pressure 
by  two  loo-hp  Kerr  turbine-driven  centrifugal  pumps.  For 
converting  the  output  of  the  alternators  into  direct-current  at 
250  volts,  two  looo-kw  General  Electric  motor-generator  sets 


Fig.  5 — Direct  Current  Transfer  Switches  and  Acyclic  Generator 
Circuit  Breakers. 

are  installed,  comprising  4600-volt  synchronous  motors  driving 
inter-pole  generators  at  514  r.p.m. 

ACYCLIC  GENERATORS. 

As  before  noted,  the  two  500-kw  acyclic  generators  in  the 
Murphy  plant  are  the  only  machines  of  this  type  in  use  for 
commercial  lighting  work,  and  their  interesting  characteristics 
deserve  some  mention.  As  is  well  known,  the  acyclic  or  homo- 


been  effectively  remedied  by  substituting  molded  mica  insula-  reaches  2500  kw.  The  rates  for  the  sale  of  electric! 

tion  where  the  conductors  pierce  rings  of  other  polarity.  Gen-  follows:  General  lighting,  non-contract — 14  cents  per 

erally,  bush  trouble  has  been  one  of  the  limiting  factors  in  up  to  60  hours’  use  of  connected  load.  Additional 

homopolar  operation,  but  the  Murphy  machines  have  given  little  cents  per  kw-hour.  General  lighting,  annual  contract- 

annoyance  in  this  regard.  The  oil  step-bearings  used  to  carry  per  kw-hour  for  first  30  hours’  use  of  maximum ;  4 

the  fiVl-ton  armatures  of  these  generators,  are  identical  in  size  kw-hour  for  next  120  hours’  use  per  month,  and  2 

with  those  used  for  turbine-alternator  field  structures  of  the  kw-hour  for  further  use.  Customer  guarantees  30  h 

same  output,  but  of  only  approximately  half  the  rotating  Rates  for  motor  circuits,  non-contract — 4  cents  per 

weight,  and  this  fact  has  caused  some  little  trouble  in  operating 
these  generators.  'I'he  Murphy  500-kw  acyclic  machines  show 
an  efficiency  of  90-91  per  cent. 

AUXILIARIES.  SWITCHBOARD,  ETC. 

.\uxiliary  to  the  Westinghouse  250- volt  motor,  125-volt  gen¬ 
erator  excitation  set,  is  a  250-volt,  1280-amp-hour  storage  bat¬ 
tery,  installed  on  the  seventh  floor.  This  battery  is  arranged  to 
be  charged  at  250  volts,  and  to  be  cut  in  half  and  paralleled  for 
discharge  for  field  excitation  at  125  volts.  By  means  of  a 
switch  of  special  design,  working  with  the  low-voltage-release 
exciter  circuit-breaker,  the  battery  is  automatically  connected 
to  the  excitation  circuit,  if  the  latter’s  pressure  drops  below 
100  volts.  This  connection  occurs  an  instant  before  the  exciter 
is  disconnected,  and  is  automatically  made,  even  if  the  battery 
happens  to  be  on  charge,  in  which  case  a  tap  is  made  across  half 
the  cells  without  disturbing  the  250-volt  charge.  One  side  of 
the  three-wire  250-125-volt  system  is  also  available  for  e.xcita- 
tion. 

The  operation  of  both  direct-current  and  high-tension  alter¬ 
nating-current  switches  is  performed  by  remote  control  from 
an  overhead  switchboard  gallery  at  the  west  end  of  the  turbine 
room.  The  high-tension  switching  mechanism  is  mounted  on 
a  similar  gallery  at  the  east  end  of  the  room,  reached  only  by 
climbing  a  stair  from  the  operating  floor.  By  a  construction 
fletail  of  the  control  bench-board  it  is  impossible  to  close  the 
oil-switch  of  an  alternator  until  the  synchroscope  plug  is  in ; 
this  plug  in  turn  cannot  be  inserted  until  the  field  switch  has 
been  closed.  The  4600-volt  tie-line  from  the  Murphy  plant  to 
the  Edison  company’s  Station  A  has  a  carrying  capacity  for 
the  output  of  one  of  the  1500-kw  alternators,  but  is  used  only 
in  case  of  an  emergency,  the  regular  supply  of  energy  to  the 
l'.dison  system  being  carried  out  on  the  250- volt  direct-current 
side.  The  high  and  low  250-volt  outer  buses  and  the  grounded 
neutral  bus  of  the  Edison  system  are  brought  to  the  Murphy 
switchboard.  The  transfer  switches  controlling  the  connection 


Interior  of  Tunnel. 


I'cn  per  cent  discount  is  allowed  for  payment  within  lo  days. 

.Ml  of  the  electrical  customers  are  within  two  squares  of  the 
central  station.  They  receive  energy  through  1,500.000-circ.  mil 
cables,  carried  in  a  5  x  6-ft.  tunnel  under  Congress  Street,  along 
with  the  pipes  conveying  the  other  products  of  the  station. 
The  weatherproof  cables  used  in  this  tunnel  have  been  given  a 
l4-in.  coating  of  niagarite,  and  are  carried  along  on  iron  cable 
racks,  the  cables  themselves  resting  on  folded  sheets  of  mica 
inserted  between  the  iron  and  the  coating.  This  construction, 
though  a  departure,  was  found  to  be  economical  and  effective. 

DISTRICT  HEATING  SYSTEM. 

The  5  x  6-ft.  tunnel  under  Congress  Street  is  1800  ft.  in 
length,  extending  in  both  tlirections  from  the  plant,  as  the  sketch 
of  the  territory  served  ( Eig.  8)  shows.  Besides  the  electric 
cables,  it  contains  a  30-in.  low-pressure  pipe  carrying  .steam  for 
heating,  at  2  lb.  per  sq.  in. ;  an  8-in.  high-pressure  main,  carrying 
steam  for  cooking,  at  80  lb.  per  sq.  in. ;  a  2-in.  vacuum  return 
pipe,  and  the  4-in.  brine  circulating  pipes  for  refrigeration. 

The  steam  heating  equipment  employs  the  Paul  vacuum  sys¬ 
tem,  and  serves  320  customers,  having  400.000  sq.  ft.  of  radiation, 
in  the  business  territory  between  the  City  Hall  and  the  Detroit 
River,  as  shown  by  the  map.  The  underground  plant  comprises 
over  20,000  ft.  of  steam  mains  and  services,  ranging  from  30 
to  6  in.  in  diameter.  In  Detroit,  steam  is  required  for  heating 
about  eight  months  in  the  year,  although  the  Murphy  company 
holds  its  service  in  readiness  365  days.  During  the  heating 
season,  all  of  the  exhaust  from  the  plant  steam-consuming 
apparatus  is  utilized,  but  when  the  temperature  nears  the 
freezing  point,  live  steam  must  be  introduced  from  the  boilers 
to  aid  the  supply.  In  fact,  during  the  winter  time,  more  than 
one-half  live  steam  is  required  to  keep  pace  wdth  the  heating 
demand,  at  the  present  load  requirements  of  steam  for  the  tur¬ 
bines  and  auxiliaries. 

The  low-pressure  steam  distribution  mains,  wrapped  in  a*bes- 
tos  paper,  are  enclosed  in  wooden  log  casings,  w'hich  are  in  turn 
covered  with  tar  paper  and  asphaltum.  .'Xt  50  ft.  intervals, 
variator  joints  are  inserted  to  take  up  expansion  due  to  temper¬ 
ature  changes.  Traps  are  also  arranged  to  discharge  what  con- 


Fig.  8 — Map  of  Underground  Steam  Mains  and  Tunnels  of 
Murphy  Steam  Heating  Company. 


of  the  local  generators  to  these  and  to  the  Murphy  ungrounded 
three-wire  system,  are  motor-operated  and  are  arranged  with 
interlocks,  so  that  the  two  three-wire  systems  cannot  be  inter¬ 
connected  by  any  carelessness  in  manipulation. 

ELECTRICAL  OUTPUT  AND  SALE. 

The  average  monthly  generation  of  the  Murphy  plant  is  from 
4CK).ooo  to  500,000  kw-hours.  The  maximum  load  on  the  plant 
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clensation  occurs  in  the  pipe,  together  with  that  drained  back 
from  the  customers’  lines,  so  that  not  a  drop  of  water  can  enter 
the  latter  installation  except  in  the  form  of  steam. 

On  the  customer’s  premises  at  the  end  of  his  heating  system, 
the  condensation  is  collected  and  measured  in  a  tilting  meter, 
which  trips  the  register  each  time  one  of  its  pans  is  filled  and 
emptied.  The  condensation  is  discharged  into  the  sewer.  These 
meters  are  read  regularly  once  a  month,  and  any  showing  a 


ammonia.  The  circulating  water  used  to  cool  the  condensers 
is  raised  from  the  river  intake  by  two  125-hp  motor-driven 
centrifugal  pumps  capable  of  producing  a  300-ft.  head.  This 
water  is  well  warmed  in  its  passage  through  the  condenser 
coils,  and  is  returned  to  a  Cochran  heater  for  boiler-feed  use. 
The  condensation  from  the  generator  coils  is  also  recovered 
for  this  purpose. 

The  calcium  chloride  brine  is  chilled  to  a  temperature  of 
2  deg.  below  zero,  or  lower,  and  is  used  for  a  variety  of  refrig¬ 
erating  purposes,  both  within  and  outside  of  the  building.  The 
fioors  on  which  butter  and  meats  are  stored  are  cooled  directly 
by  brine  coils  to  a  temperature  approximating  zero  throughout 
the  year.  Those  on  which  produce,  apples,  eggs,  etc.,  are  kept 
are  maintained  just  below  freezing  by  brine  coils  on  the  ceiling. 
About  100,000  ft.  of  pipe  is  used  for  the  brine  cooling  coils 
within  the  cold-storage  plant.  The  sixth  floor,  which  has  been 
especially  fitted  up  for  the  storage  of  fine  furs,  coats,  rugs, 
tapestries  and  hangings,  which  it  is  desired  to  protect  against 
insects,  fire  and  theft,  is  now  cooled  by  an  “open  spray”  system, 
in  which  all  the  air  drawn  into  the  compartment  by  the  motor- 
driven  blowers  is  passed  through  a  spray  of  the  chilled  calcium 
chloride  brine,  reducing  its  temperature  to  20  deg.  This  air  is 
kept  in  circulation  in  the  storage  rooms,  being  forced  into  the 
compartment  at  one  side  of  the  house  and  drawn  out  at  the 
other.  The  arrangements  for  storing  all  kinds  of  valuable 
goods  or  material  are  of  the  finest,  and  every  precaution  is 
taken  against  injury  of  any  kind.  At  times,  goods  of  an  aggre¬ 
gate  value  of  $1,000,000  are  stored  in  this  department.  The 
storage  charge  includes  insurance.  Thus,  on  a  suit  of  clothes, 
stored  for  $3  for  the  season,  insurance  up  to  $30  is  granted  the 
owner.  This  storage  department  contains  60,000  cu.  ft.  of 
space,  but  is  already  overtaxed  and  will  shortly  be  given  double 
its  present  space. 

PLATE  ICE  FACTORY. 

riie  ice  factory  is  a  separate  large  three-story  concrete-and- 
steel  building  on  Congress  Street,  800  ft.  from  the  main  power 
horse.  The  tunnel  before  referred  to  connects  both  buildings 
and  conveys  the  brine  refrigerating  pipes  for  the  freezing  of 
the  “plate”  ice  made  at  this  plant. 

Water  from  the  city  mains  is  used  for  the  ice.  being  first 
Idtered  through  sand  and  then  ozonized  to  remove  germ  life. 


Fig.  10 — Ice  Factory  of  Murphy  Cold  Storage  Co. 


tendency  to  give  trouble  are  examined  at  short  intervals.  Two 
men  are  employed  for  reading  and  inspecting  meters.  The 
Murphy  company  sells  its  steam  at  the  following  rates  per  1000 
lb. :  First  25,000  lb.  per  month,  58  cents ;  ne.xt  75,000,  55  cents ; 
excess  above  100,000  lb.,  53  cents.  Discount,  5  per  cent  for  pay¬ 
ment  within  10  days  of  billing.  The  distributing  investment  in 
the  underground  piping  plant  is  $325,000.  Up  to  July  i  the  com¬ 
pany  charged  a  straight  rate  of  49  cents  per  1000  lb.,  regardless 
of  amount  consumed.  From  this  business  the  annual  revenue 
was  $100,000,  which  is  at  the  rate  of  26  cents  per  year  for  each 
square  foot  of  radiator  surface.  The  company  encountered  no 
difficulty  in  explaining  to  customers  the  reasonableness  of  its 
increase  in  rates,  and  lost  no  consumers  as  a  result  of  the 
change.  The  customers  of  the  heating  system  range  from  the 
largest  office  building  in  the  city,  down  to  small  merchandizing 
establishments  whose  monthly  bill  amounts  to  only  a  few 
dollars. 

.\s  before  noted,  high-pressure  steam,  at  80  lb.  per  sq.  ft.  is 
supfilied  to  the  kitchens  of  several  hotels  and  restaurants  on 
the  lines  of  the  low-pressure  service.  Since  with  most  of  the 
devices  used  for  cooking  with  steam  it  is  impossible  to  recover 
the  condensation,  and  as  a  steam-flow  meter  is  impracticable  for 
the  consumer’s  purpose,  a  flat  rate,  special  for  each  case,  is 
resorted  to  in  charging  for  high-pressure  steam.  This  service, 
from  the  plant’s  standpoint,  is  not  satisfactory,  and  would 
probably  be  discontinued  except  for  the  necessity  of  supplying 
kitchens  of  buildings  w'hich  use  low-pressure  steam  heat  with 
■ome  means  of  cooking. 

REFRIGERATING  PLANT. 

The  refrigerating  machinery  is  installed  directly  over  the 
turbine  room,  its  floor  level  with  the  fourth  story  and  its  con¬ 
denser  coils  at  the  ninth  story.  The  plant  employs  the  York 
absorption  system,  using  hydrate  of  ammonia,  and  the  three 
units  installed  have  a  capacity  of  300  tons  refrigeration  daily. 
Provision  has  been  made  for  the  fourth  set  of  generator  and 
condensing  coils,  which  will  be  added  later.  The  absorption 
system  of  refrigeration  differs  from  the  more  common  com¬ 
pression  system  in  substituting  a  steam-heated  generator  or 
“boiler”  for  the  compressor  pump,  employing  a  temperature 
rise  instead  of  increased  pressure  for  delivering  the  ammonia 
gas  to  the  condenser.  At  the  Detroit  plant,  the  exhaust  steam 
from  the  auxiliary  pumps  is  passed  through  the  coils  of  the 
generator,  giving  up  the  latent  heat  to  the  “boiling”  of  the 


Fig.  11 — Ozonizing  and  Water  Purifying  Apparatus  in  Ice  Factory. 


The  ozonizing  plant,  shown  in  Fig.  11.  comprises  a 
motor-generator  set,  producing  alternating  current,  which  is 
stepped  up  through  a  transformer  to  14,000  volts.  This  poten¬ 
tial  is  used  to  create  a  silent  brush  discharge  between  con¬ 
centric  metal  cylinders,  ozonizing  air  drawn  through  the  annular 
spaces.  This  air  must  be  previously  dried  by  traversing  cooling 
coils  in  a  brine-chilled  refrigerator.  The  motor-generator  set 
also  supplies  energy  to  operate  the  compressor  pump  used  to 
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force  tlie  ozonized  air  into  the  bottom  of  a  tall  standpipe,  in  tunnel  is  normally  120  deg.  Fahr.  from  the  steam  pipes  the 

which  it  bubbles  upward,  sterilizing  the  water.  As  the  pump  brine  circulation  undergoes  a  rise  of  only  about  two  degrees 

handles  ozonized  air  which  is  extremely  destructive  to  organic  during  its  passage.  The  wide  variety  of  cooling  services  which 

matter,  graphite  and  “aquadag”  have  been  resorted  to  as  lubri-  this  brine  circulating  system  is  called  upon  to  perform  makes 

cants  for  the  cylinder.  Ordinary  water  contains  hundreds  and  it  impossible  to  fix  a  standard  rate,  but  the  charge  varies  from 

thousands  of  germs  per  cu.  cm,  it  is  said,  while  that  leaving  12  cents  to  50  cents  per  year  per  cti.  ft.  of  contents  of  the  box 

this  purifying  system  has  its  germ  life  reduced  to  less  than  ten 
per  cu.  cm.  which  is  just  about  one-tenth  of  the  minimum 
specified  by  the  (ierman  standard  of  purity,  .^fter  pre-cooling 
to  nearly  the  freezing  temperature  the  sterilized  water  is  led 
to  the  ice  tanks.  Three  kw-hours  i)er  day  supplies  energy  for 
.sterilizing  50  tons  of  water  or  ice. 

.\t  this  plant  the  ice  is  frozen  in  huge  plates,  16  x  12  ft.  and 
1 1  in.  thick,  which  are  afterward  cut  into  cakes  of  the  custom- 
;iry  size.  The  tanks  are  17  ft.  long  and  13  ft.  deep  and  3  ft. 
wide,  and  behind  their  steel-plate  sides  are  lined  with  refriger¬ 
ating  brine  pipes.  When  the  brine  is  turned  on,  freezing  starts 
from  each  side  of  the  tank,  so  that  two  cakes  are  produced 
>>imultaneously,  growing  towards  each  other  from  opposite 
si<les.  When  these  have  reached  a  thickness  of  ii  or  12  in., 
after  freezing  for  six  (bays  or  a  week,  w'hich  is  about  the 
natural  period,  hot  brine  is  turned  through  the  coils  for  6  or  7 
hours,  loosening  the  plates  of  ice  from  the  sides  of  the  tank. 

Two  4-hp  slow  speed  motors  driving  centrifugal  pumps  are 
used  for  handling  the  brine  circulation  in  the  ice  factory,  one 
being  employed  for  the  chilled  and  the  other  for  the  hot  liquid. 

During  the  freezing  process  the  water  is  continually  aerated 
from  a  /J/j-hp  motor-driven  air  compressor  outfit.  The  plates 
of  ice  are  frozen  with  eyerods  in  place  throughout  their  width. 

These  grappling  rods  are  engaged  by  the  crane  hooks  for 
lifting  the  plates  out  of  the  tanks  and  carrying  them  by  aid  of 
the  motor-driven  crane  to  the  tilting  table,  which  lowers  them 
to  a  horizontal  position  for  cutting.  The  tilting  table  is  counter- 
weighted  and  is  driven  by  a  2^j-hp  motor  equipped  with  a 
magnetic  brake  for  easing  dowji  the  table  at  the  end  of  its 
travel,  in  order  not  to  crack  the  plate.  The  plates  of  ice  are 
beautifully  clear  and  transparent.  Each  weighs  about  five  tons 
and  is  cut  into  34  blocks.  Hand  saws  were  formerly  employed, 
but  a  motor-driven  22-in.  circular  saw,  mounted  on  rollers,  has 
l)een  devised  locally  and  now  saves  much  time.  The  i^-hp 
motor  is  constantly  kept  at  a  freezing  temperature  and  carries 
its  300  per  cent  overload  with  ease.  .After  being  sawn,  the 
cakes  are  lowered  by  pneumatic  drops  to  the  runways  below, 
leading  to  the  shipping  and  ice-storage  departments.  There 
is  storage  capacity  in  the  ice  factory  building  for  keeping  5000 
tons  of  ice.  The  ice  factory  is  rate<l  to  produce  100  tons  of 
ice  per  day.  The  freezing  tanks  are  in  two  rows,  120  ft.  long. 


Fig.  13 — Produce  Store  Room. 

cooled,  depending  on  the  use  of  the  box.  During  the  summer 
time  about  70  tons  of  equivalent  refrigeration  is  thus  delivered 
to  the  “iceless”  cold  boxes  of  customers. 

The  extensive  physical  equipment  of  the  Murphy  Heating 
Company,  the  Murphy  Cold  Storage  Company  and  the  Murphy 
Power  Company,  which  is  one  of  the  finest  of  its  kind  in  the 
country,  involves  an  investment  of  $2,800,000,  all  of  which  is 
represented  by  stock,  no  bonds  having  been  issued.  Mr.  W.  H. 


Pig  12 _ Cake  of  Plate  Ice.  — Butter  Room,  Murphy  Cold  Storage  Warehouse. 

each  containing  six  compartments  for  freezing  12  cakes  each.  Alurphy  is  president,  Mr.  C.  Murphy  is  secretary  and  treasurer 

Refrigeration  by  the  circulation  of  brine  is  supplied  to  the  and  Mr.  J.  F.  Lewis  is  manager  of  all  the  companies.  Mr. 

cold  boxes  of  a  number  of  hotels  and  restaurants  in  the  down-  George  D.  Higgins  is  superintendent  of  the  heating  and  power 

town  section  bordering  the  tunnel.  The  brine  pipes  traversing  companies.  During  the  design  and  construction  of  the  plant 

this  tunnel  are  lagged  with  felt  soaked  in  crude  parafine.  So  Mr.  VV.  T.  White  has  served  as  electrical  and  mechanical 

effective  is  this  insulation  that  although  the  temperature  in  the  engineer. 
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GAS  AND  OIL-BURNING  ELECTRIC  POWER 
STATION. 

The  Modern  Equipment  of  the  Light  and  Traction 
Company,  of  Fort  Smith,  Ark. 

Three  years  ago,  following  the  advent  of  natural  gas  into 
Fort  Smith.  Ark.,  the  Fort  Smith  Light  &  Traction  Com¬ 
pany  began  the  use  of  this  fuel  instead  of  coal  for  its 
steam-driven  generating  station.  Auxiliary  provision  has  since 
also  been  made  for  burning  oil  in  case  of  low  pressure  or  acci¬ 
dent  to  tbe  gas  supply  lines.  Natural  gas,  however,  has  proved 
itself  thoroughly  dependable  as  a  working  fuel,  and  the  oil 
supply  is  called  on  only  in  times  of  heavy  commercial  gas  con¬ 
sumption,  when  the  operation  of  the  plant  burners  seems  likely 
to  affect  the  distribution  pressure.  The  cost  of  operation  with 
gas  at  8  cents  per  1000  cu.  ft.  has  been  found  just  about 
to  equal  that  with  coal  as  formerly  purchased  at  $1.20  to  $1.45 
per  ton.  With  the  use  of  gas,  however,  there  have  resulted  im¬ 
portant  savings  in  the  cost  of  labor  and  of  handling  coal  and 
ashes;  even  if  no  mention  be  made  of  the  obvious  advantages 
of  the  simple,  and  to  a  large  extent,  automatic,  manipulation 
of  the  fuel  supply,  and  the  total  avoidance  of  dust,  dirt  and 
smoke. 

GENERATING  EQUIPMENT. 

The  generating  station  of  the  Fort  Smith  company,  where 
electrical  energy  is  produced  for  the  local  lighting  and  street 
railway  service,  is  situated  on  the  east  bank  of  the  Arkansas 
River,  in  the  northeast  section  of  the  city.  The  varying  flow 
of  the  stream,  which,  with  its  shifting  channels  and  sandy  shal¬ 
lows,  is  nearly  a  mile  wide  at  this  point,  would  make  any  intake 


The  principal  building  of  the  generating  plant  is  a  brick 
structure,  115  ft.  x  115  ft,  the  main  engine  room  containing  the 
following  engine-driven  equipment: 

One  2250-hp  Hamilton-Corliss  cross-compound  engine,  direct- 
connected  to  drive  a  i6is-kw,  2300-volt,  two-phase.  60-cycle 
General  Electric  alternator,  at  90  r.p.m.  One  1200-hp  simple 
Allis-Chalmers  engine,  direct-connected,  to  drive  an  800  kw, 
350- volt,  direct-current  Allis-Chalmers  generator  at  100  r.p.m. 
One  8oo-hp  tandem-compound  Fulton  engine,  direct-connect¬ 
ed  to  drive  a  soo-kw,  2300-volt,  two-phase,  60-cycle  General 
Electric  alternator,  at  120  r.p.m.  One  500-hp  tandem-com¬ 
pound  Fulton  engine,  direct-connected  to  drive  a  300-kw,  350- 
volt  direct-current  General  Electric  generator  at  125  r.p.m.  One 
330-hp  simple  Russell  engine,  direct-connected  to  drive  a  2300- 
volt,  two-phase,  60-cycle  Westinghouse  alternator,  at  144  r.p.m. 

In  adjacent  buildings  is  the  following  auxiliary  generating 
equipment  which  wdll  be  supplanted  when  the  present  main 
engine  room  is  completed : 

One  400-hp,  too  r.p.m.  Allis  compound  engine,  belt-connected 
to  drive  a  300-kw  Fort  Wayne  550-volt,  direct-current  railwav 
generator  at  825  r.p.m.  Two  225-hp  Southwork  engines,  200 
r.p.m.,  direct-connected  to  Westinghouse  550-volt  direct-cur¬ 
rent  generators. 

The  exciting  equipment  consists  of  the  following  motor-gen¬ 
erator  apparatus : 

One  90-hp,  General  Electric,  2300-volt,  alternating-current 
motor  driving  a  60-kw,  General  Electric,  150- volt,  direct-current 
generator  at  900  r.p.m.  One  45-hp,  General  Electric,  550-volt, 
direct-current  motor  driving  a  30-kw,  General  Electric,  150-volt 
generator  at  1150  r.p.m.  One  35-hp,  General  Electric,  300-volt, 
alternating-current  motor,  driving  a  22-kw,  General  Electric. 


Fig.  1 — Boiler  Room,  Showing  Gas  and  Oil-Burning  Equipment. 


works  both  difficult  to  construct  and  useless  most  of  the  time, 
while  the  large  amount  of  matter  carried  in  suspension  by  the 
river  renders  this  water  generally  unfit  for  plant  use.  The 
generating  station  is  accordingly  entirely  independent  of  the 
river  water,  running  non-condensing  and  deriving  its  boiler 
supply  from  the  city  pumping  plant. 


1 50- volt,  direct-current  generator  at  900  r.p.m.  One  15-hp,  Gen¬ 
eral  Electric,  550- volt,  direct-current  motor  driving  a  12-kw, 
Westinghouse,  150-volt  generator  at  100  r.p.m. 

The  principal  switchboard  control  of  the  station  is  centered 
in  an  overhead  gallery  along  the  south  side  of  the  main  gen¬ 
erator  room.  Here  are  located  the  various  generator  bus  and 


feeder  panels  and  instruments.  Beneath  the  gallery  are  the 
constant-current  transformers  for  the  street  arc  lighting,  the 
step-up  transformers  for  the  66oo-volt,  6-mile  transmission 
to  the  Van  Buren  substation,  the  station-lighting  transformers, 
three  of  the  exciter  sets,  and  the  field  rheostats. 

The  steam-generating  equipment  comprises  five  500-hp  Ault 
&  Taylor  double-deck  water-tube  boilers,  each  containing  152 
4-in.  tul)es  and  70  sq.  ft  of  effective  grate  area.  These  are 
served  by  five  stacks,  each  160  ft.  high  and  60  in.  in  diameter. 

GAS  AND  OIL  BURNING  APPLIANCES. 

The  furnaces  are  equipped  for  both  gas  and  oil  burning,  be¬ 
ing  arranged  for  conversion  to  the  latter  fuel  on  a  few  min¬ 
utes’  notice  in  case  of  acci<lent  or  interruption  to  the  gas  supply. 

Each  furnace  has  15  burners,  five  in  each  of  its  three  fire 
doors.  These  burners  are  of  the  Kirkwood  type,  and  each  is 
supplied  through  a  2-in.  pipe  out  of  an  8-in.  header.  The  gas 
is  fed  to  the  l)urners  at  a  pressure  of  from  8  oz.  to  15  oz.,  and 
is  mixed  with  air  while  passing  tlirougb  the  whirling  chamber 
of  the  burner,  which  is  equipped  with  an  adjustable  trapdoor 
for  fixing  the  proper  mixture.  The  gas  then  burns  with  a  clear 
blue  Bunsen  Hame,  being  adjusted  by  means  of  the  trapdoor 
until  all  yellow  color  is  removed.  Inside  the  furnace,  the  di¬ 
rect  bl.ist  of  the  tlame  is  broken  by  ;i  wall  of  brick  checker- 
work,  which  deflects  the  highly  heated  gases  against  the  boiler 
tubes.  Each  burner  consumes  about  25  I'n.  ft.  of  gas  per  second, 
when  operated  at  full  load.  The  boiler  heat  is  in  general 
roughly  regulated  by  increasing  or  re«lucing  the  number  of 
burners  in  operation,  rather  than  by  throttling  the  individual 
jets,  each  of  which  burns  at  nearly  full  blast  when  operate*!. 

I'he  gas  sup|>ly  to  the  burners  is  to  a  large  extent,  however, 
regulated  untomaticaily  t«)  correspomi  with  the  load  «in  the  sta¬ 
tion,  by  means  of  a  diaphragm-operated  valve  controlled  by 
the  steam  pressure  in  the  header  leatling  from  the  boilers. 

When  pro|terly  set,  by  athling  weights  to  a  lever  arm,  this  regu¬ 
lating  valve  ronirols  the  gas  supply  to  follow  the  loa<l  closely. 

N'ainral  gas  bnrne«l  in  this  plant  is  receivetl  from  the  liehU 
about  five  miles  distant,  and  is  brought  to  the  power  station  Imrner  consumes  gal 

at  80  lb.  presssnre  i»er  s<|.  in.  Jttst  otitside  the  |»lant  it  is  re-  boiler.  A  recent  lo-hoi 


with  all  connections  complete,  ready  to  be  pressed  into  service 
in  a  few  minutes’  time.  Oil  is  used  as  fuel  only  when  the  gas 
supply  is  interrupted  or  the  pressure  falls  to  such  a  point  that 
it  is  feared  the  station  demand  will  affect  the  domestic  and 
commercial  supply,  as  the  Fort  Smith  Company  does  a  com¬ 
bination  business,  distributing  natural  gas  locally.  At  times, 
however,  oil  firing  has  been  used  nine  or  ten  hours  a  day  for  a 
w'eek  at  a  time. 

The  oil  is  burned  with  the  admixture  of  live  steam  from  the 


hig.  3 — Plant  of  Fort  Smith  Light  and  Traction  Company.  Oil 
Storage  Tank  In  Foreground. 


Fig.  2 — Cross-Compound  Engine  Driving  Alternator. 


duced  to  15  lb.  pressure,  and  then  in  the  pipe  line  in  the  boiler 
room  traverses  a  second  reducing  valve,  which  lowers  it  to  a 
a  pressure  of  from  15  oz.  to  8  oz.  per  sq.  in.  Before  entering  the 
8-in.  header  to  the  burners,  the  gas  also  passes  through  a  West- 
inghouse  proportional  gas  meter  and  the  gas-steam  regulator 
alK)vc  referred  to. 

The  oil-burner  nozzles,  one  to  each  fire  door  (three  to  each 
boiler),  are  installe*!  in  place  directly  below  the  gas  burners 
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fire  is  obscure;  a  short-circuit  on  the  street  railway  system  oc¬ 
curred  the  same  moment  that  the  fire  broke  out,  and  it  is  pre¬ 
sumed  that  some  difference  of  potential  engendered  between 
pipes  near  the  surface  of  the  oil  was  responsible  for  igpiiting 
the  vapors.  The  principal  damage  was  caused  by  the  ignorance 
of  the  local  fire  department,  which  attempted  to  extinguish  the 
fire  by  deluging  the  tank  with  water.  This,  of  course,  had  only 
the  effect  of  floating  the  burning  oil  up  out  of  the  pit,  and  so 
spreading  the  fire  among  adjacent  buildings. 

The  present  tank  is  provided  with  6-in.  drains  at  both  top 
and  bottom  of  the  oil  contents,  discharging  into  the  river,  so 
that  the  tank  can  be  quickly  emptied  in  case  of  fire.  An  oil  fire 
is  best  attacked  by  excluding  all  air  from  the  flames  by  cover¬ 
ing  the  surface  with  a  mantle  of  steam  vapor.  For  this  pur¬ 
pose,  the  tank  is  provided  with  26  2-in.  steam  nozzles  fed  from 
a  4-in.  line  in  which  200  lb.  steam  pressure  is  available.  When 
turned  on,  these  nozzles  form  a  heavy  blanket  of  vapor  over 
the  pit,  which  would  quickly  suffocate  any  fire.  The  ventilat¬ 
ing  windows  of  the  pit  are  carefully  screened,  so  that  no  lighted 
matches  or  burning  particles  can  be  thrown  into  the  tank. 


OIL  PUMPS  AND  BOILER  ROOM  ECONOMY. 


Fifty  feet  from  this  outside  tank  are  the  Snow  duplex  pumps 
for  delivering  oil  to  the  boiler  room.  These  pumps  are  mount¬ 
ed  4  ft.  above  tlie  oil  level  so  that  all  drainage  returns  to  the 
tank.  The  235-ft.  line  of  4-in.  pipe  from  the  pump  to  the 
boiler-room  is  provided  with  a  relief  valve  set  to  open  at  45 
lb.  in  case  of  stoppage  of  the  line  beyond.  The  overflow  from 
this  valve  returns  to  the  outside  tank.  Within  the  boiler-room 
is  a  receiver  having  a  capacity  of  about  one  barrel.  This  serves 
to  equalize  the  output  of  the  pumps,  and  is  the  only  (juantity 
of  oil,  in  addition  to  that  in  the  pipes  themselves,  which  is 
present  in  the  boiler-room,  at  any  time.  From  the  receiver, 
after  passing  a  meter  for  recording  consumption,  the  oil  is 
taken  directly  to  the  hurners. 

'I'hc  hoilcr  room  of  the  h'ort  Smith  station  is  as  clean  as 
the  switchboard  gallery  or  any  other  part  of  the  plant.  The 
room  is  painted  white  throughout,  aud  is  spotless.  This  high 
order  of  maintenance  is  made  possible,  of  cotir.se,  by  the  cleanly 
burning  characteristics  of  the  fuel  employed.  'I'lie  new  fuel  has 
also  been  the  agent  of  cutting  the  labor  force  by  70  per  cent. 
With  the  present  etpiipment,  if  coal  were  used,  ten  men  would 
he  required  on  the  day  and  night  shifts.  Now,  one  man  for 
each  of  the  12-hour  shifts  handles  the  fire-room  easily.  Thus 
eight  stokers  at  17  cents  an  hour  have  been  eliminated,  the 
former  head  firemen  being  retained  at  about  the  same  wage 
as  before. 

STATION  OUTPUT. 


The  total  output  per  month  of  the  plant  is  550,400  kw-hours, 
of  which  approximately  200,000  kw-hours  is  in  alternating  cur¬ 
rent.  The  lines  of  the  company  reach  2300  customers,  2000  of 
whom  are  in  Fort  Smith.  The  service  rendered  in  the  city  is 
I  io-20o-volt,  60-cycle,  two-phase  and  single-phase  alternating 
current  for  power  and  lighting,  and  550-volt  direct-current 
for  downtown  motors,  elevators,  etc.  The  peak  load  of  the  al¬ 
ternating-current  demand  reaches  1250  kw ;  of  the  direct-cur¬ 
rent  power  service,  190  kw ;  and  of  the  railway  system,  840  kw. 
On  May  i  there  were  42,000  incandescent  lamps  (16-cp  equiva¬ 
lents)  connected  to  the  company’s  lines.  Only  5  per  cent  of 
these  are  tungstens.  Garrison  Avenue  at  night  is  one  of 
the  most  brightly  illuminated  streets  in  the  Southwest,  with 
its  large  numlx'r  of  electric  signs.  About  7000  sign  lamps  are 
installed.  The  company  also  furnishes  the  city  street  lighting — 
260  6.6-amp.  series  enclosed  carbon  arc  lamps.  The  total  con¬ 
nected  lighting  load  is  about  3000  kw.  The  total  in  motors  is 
about  1200  hp  or  900  kw,  one-third  of  which  is  in  550-volt, 
direct-current  motors,  .\bout  600  fan  motors  of  all  kinds,  and 
about  300  electric  irons  are  in  use.  The  company  also  has  an 
out.side  investment  of  275  transformers,  totaling  1650  kw ;  130 
miles  of  line  for  commercial  lighting  and  110  miles  for  city 
lighting;  and  an  extensive  system  of  lighting  and  trolley 
feeders. 

Van  Buren,  seven  miles  north  of  Fort  Smith,  receives  its 
cnpply  of  electricity  over  a  6600-volt  transmission  line  which 


includes  a  2200-ft.  span  of  No.  6  special  river-crossing  wires 
carried  on  105-ft.  towers,  crossing  the  .\rkansas  River.  There 
are  about  300  electricity  customers  in  Van  Buren.  The  trans¬ 
mission  line  has  been  designed  for  13,200  volts,  double  its  pres¬ 
ent  pressure,  and  the  transformer  capacity  at  each  end  totals 
200  kw. 

GAS  ENGINE  COMPETITION. 

The  Fort  Smith  company  has  had  to  meet  the  situation  of 
having  cheap  natural  gas  for  power  and  lighting  customers  ac¬ 
company  its  own  plant  saving  with  the  advent  of  the  new  fuel. 
In  this  respect,  however,  it  is  fortunate  in  having  to  meet  only 
its  own  competition.  Gas  for  domestic  purposes  is  furnished 
at  25  cents  pere  1000  ft,  and  for  manufacturing  use  at  from 
8  cents  to  12^  cents.  The  rates  for  electrical  energy  for 
lighting  vary  from  15  cents  for  the  first  10  kw-hours,  down  to 
5  cents  for  all  over  500  kw-hours  per  month.  The  power  rate 
is  5  cents  per  kw-hour  for  the  first  qtxxkw  hours,  sliding  to 
an  average  of  2  cents  for  all  above  20,000  kw-hours.  A  monthly 
charge  of  $1.00,  designated,  in  accordance  with  the  State  laws 
which  prohibit  “minimums,”  as  a  “readiness-to-serve”  charge, 
is  made  for  each  installation.  As  the  result  of  the  low  cost  of 
gas,  there  are  a  number  of  gas-engine  installations,  of  various 
ratings  from  5  hp  to  60  hp,  in  Fort  Smith.  Above  50  hp  capacity, 
the  gas  engine  is  pretty  firmly  entrenched,  as  its  service  is  then 
satisfactory  and  uniform,  and  is  stated  to  produce  energy  at 
a  cost  of  from  3  cents  to  4  cents  per  hp-hour.  However,  where 
new  installations  are  to  he  made,  especially  in  the  smaller  sizes. 


Fig.  4 — Switchboard  Gallery. 


the  high  first  cost  of  the  gas  engine  is  a  factor  in  favor  of 
the  use  of  the  electric  motor.  If  the  investment  cost  and  the 
item  of  labor  be  properly  figured  into  the  expense  of  gas  en¬ 
gine  operation,  the  superior  economy  of  the  electric  motor  can 
also  be  proved  in  addition  to  its  simplicity,  flexibility,  depend¬ 
ability  and  freedom  from  breakdown.  As  a  result,  the  motor 
is  steadily  replacing  gas-engine  installations,  and  by  adding  new 
loads,  is  rapidly  raising  the  proportion  of  electric  drive  in  Fort 
Smith. 

PERSONNEL. 

The  Fort  Smith  Light  &  Traction  Company,  besides  fur¬ 
nishing  electricity  for  lighting  and  power  and  distributing  gas 
chiefly  for  cooking,  operates  the  local  up-to-date  street  railway 
system,  which  includes  modern  car  shops  and  barns  and  one  of 
the  handsomest  electric  pleasure  parks  in  this  country.  For  its 
railway  ballasting  and  building  operations,  the  company  owns 
and  works  a  stone  quarry.  In  all  it  employs  about  350  men  in 
its  electric  lighting,  gas  and  railway  departments.  The  com¬ 
pany  is  controlled  by  H.  M.  Byllesby  &  Company,  Chicago.  Its 
officers  are :  President,  Mr.  A.  S.  Huey ;  vice-president,  Mr.  H. 
M.  Byllesby;  secretary,  Mr.  James  Brizzolara;  and  treasurer 
and  general  manager,  Mr.  J.  Walter  (iillette.  Mr.  B.  .\. 
Hoag  is  superintendent  of  the  railway  department;  Mr.  J.  A. 
Brake  is  superintendent  of  the  gas  department;  Mr.  L.  R.  Rob¬ 
ertson,  chief  engineer;  Mr.  A.  Patterson,  superintendent  of  the 
electrical  department  and  Mr.  Geo.  Chynoweth  is  master  me¬ 
chanic. 
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ELECTRICALLY  OPERATED  EQUIPMENT  IN  A 
HOTEL  LAUNDRY. 


From  the  extractors  the  Hat  pieces  are  next  brought  to  the 
large  steam-heated  ironer,  or  mangle,  which  was  designed  for 
ironing  20,000  pieces  in  a  lo-hour  day.  This  machine  has  a 
Une  of  the  model  hotel  laundries  of  the  country  is  that  in-  steam-heated  roll,  120  in.  long  and  48  in.  in  diameter,  and  is 

stalled  in  the  new  Blackstone,  Chicago,  in  which  a  number  of  driven  by  a  2^-hp  motor.  For  the  safety  of  the  operator,  a 

the  machines  are  heated  by  electricity,  and  all  are  driven  by  trip  plate  is  provided  the  length  of  the  roll,  so  that  should  she 

electric  motors.  The  laundry  is  located  on  the  top  floor  of  the 

20-story  .structure,  under  the  roof,  where  an  abundance  of 
fresh  air  is  secured,  and  all  heat  and  vapors  may  be  dispersetl 

without  permeating  the  lower  stories  of  the  hotel.  The  ar-  f 

rangement  of  the  various  machines  in  the  laundry-room  has 

been  worked  out  with  the  idea  of  routing  the  work  through 

in  the  most  direct  manner,  without  the  necessity  of  doubling  ^ 

back  any  pieces.  As  the  accompanying  plan  shows,  the  pieces 

to  be  washed  traverse  in  order  the  washing  tubs,  centrifugal  £_  fH 

extractors,  and  the  various  ironing  machines.  ^  nnMjRySi|inS^S 

The  washing  and  ironing  machinery  installed  in  the  Black- 
stone  Hotel  laundry  is  capable  of  handling  30,000  pieces  a  day,  ^ 

including  20,000  flat-w'ork  pieces,  tablecloths,  sheets,  etc.  Pro-.  iWglv 

vision  is  made  for  doing  guests’  work  in  addition  to  the  hotel 
laundry  work. 

The  washing  machinery  comprises  three  36-in.  x  62-in.  brass- 
cylinder,  galvanized-iron  shell  washers,  driven  by  a  7^-hp 
motor,  and  two  32-in.  x  30-in.  and  one  36-in.  x  48-in.  w'ashers 
driven  by  a  5-hp  motor.  Each  of  these  groups  is  belt-driven 

from  a  countershaft  running  the  length  of  the  group.  In  a  ^ 

row  in  the  center  of  the  washing  room  are  four  28-in.  centrif¬ 
ugal  extractors,  each  individually  driven  hy  a  3-hp  motor. 

These  extractors  employ  large  perforated  metal  baskets  ar-  .... 

carelessly  allow  her  hngers  to  get  too  near  the  rolls,  the  plate 

_ _ _ _  depressed,  tripping  the  switch  and  stopping  tlie  machine 

iQj  i  ^  ^  instantly.  Safety  trips  are  also  provided  on  the  wire  screens 

j  I  I  ^  i  1  enclosing  the  machinery  and  rolls,  so  that  should  the  operator 

1 1  B  ■  1  i  W  need  to  have  access  to  the  rolls,  in  case  a  piece  of  work  be¬ 

comes  wrapped  around  one  of  them,  the  machine  is  first 
stopped  automatically. 

In  addition  to  the  machinery  before  mentioned,  the  following 
apparatus  is  driven  by  individual  electric  motors  of  the  rating 
given:  Collar-starcher,  %  hp;  shirt-starcher,  %  hp;  negligee- 
starcher,  %  hp ;  handkerchief-ironer,  Yz  hp ;  collar-dampener, 
%  hp;  shirt-ironer,  hp;  band-ironer,  %  hp;  sleeve-ironer, 
%  hp;  two  body-ironers,  Vz  hp;  collar-  and  cuff-ironer,  i  hp. 
A  j4-hp  motor  on  the  finishing  table  drives,  through  a  shaft 
and  belts,  a  tube-shaper,  a  smoothing-machine  and  three  collar- 
shapers.  In  addition  to  the  eight  S.5-lb.  electric  irons  in  use 
in  the  laundry,  each  requiring  600  watts,  the  following  appa¬ 
ratus  is  electrically  heated,  taking  the  current  demand  given 
on  220  volts:  Shirt-ironer,  13  amp;  band-ironer,  3  amp; 

sleeve-ironer,  7  amp;  tw’o 
body-ironers,  each  16  amp; 

,  two  collar  ironers,  each  3 

amp. 

^  V  From  the  last  ironing 

11^  ^  =.  . operations,  the  finished 

A  ^  .  V.Q.  work  is  taken  to  dumb- 

(?  -  I  ■«  I  ^  waiters  connecting  with  the 

^  ^  service  pantries  on  the  vari- 

1^  I  ^  /fon^r  lll'^  floors,  from  which  it 

^  f  can  be  distributed  to  the 

linen  closets. 

Blackstone  Hotel 
laundry  is,  for  its  size,  one 
of  the  most  complete  laun¬ 
dries  installed,  the  large  use  of  electricity  for  both  heating  and 
individual  drive  ranking  it  among  the  most  modern  installations 
in  this  country.  Both  the  electrical  energy  and  the  steam  used 
in  this  laundry  are  derived  from  the  hotel  power  plant,  in  the 
basement,  24  stories  below'  the  laundry  floor.  This  isolated- 
plant  equipment  comprises  four  2S0-hp  boilers  supplying  steam 
for  two  200-kw  and  one  300-kw  engine-driven  direct-current 
generator  sets,  which  furnish  electricity  for  lighting  and  other 
uses  in  the  hotel.  The  laundry  machinery  was  supplied  by  the 
I'roy  Laundry  Machinery  Company,  of  Chicago. 


F*g.  2 — Interior  of  Laundry  Room, 


t.  loafer  Ptpe 
iXSte<yr7  P//je 


Y'c/rfOfff  Dry  Room  I 


f6  'O' 


Fig.  1 — Floor  Plan  of  Laundry, 


ranged  to  be  whirled  at  a  speed  of  nearly  1500  r.p.m.,  thus 
engendering  sufficient  centrifugal  force  to  throw  and  press  the 
moisture  out  of  the  wet  clothes  contained  in  the  basket.  By 
means  of  the  centrifugal  extractor,  about  75  per  cent  of  the 
water  present  can  be  removed,  leaving  the  remaining  25  per 
cent  to  be  dried  out  in  the  process  of  ironing.  Each  centrifugal 
extractor  in  the  Blackstone  laundry  is  equipped  with  a  safety 
cover,  which  when  opened  trips  the  motor  switch.  By  this 
arrangement,  the  operator  cannot  put  her  hands  into  the  ex¬ 
tractor  without  stopping  the  machine. 
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DEFECTS  IN  THE  VOLTMETER  METHOD  OF  THE 
MEASUREMENT  OF  INSULATION  RESISTANCE. 

By  Arthur  J.  Rowland. 

For  practical,  every-day  measurement  of  insulation  resistance 
it  is  probable  that  no  instrument  is  so  widely  in  use  as  the 
voltmeter.  The  range  of  high-resistance  measurement  possible 
by  using  it  is  greater  than  for  any  simple  apparatds.  The  same 
instrument  can  be  used  for  a  number  of  other  purposes,  while 
the  voltage  used  with  it  for  testing  is  commonly  the  same  as 
that  regularly  in  use  on  the  line.  The  very  fact  of  its  common 
use  makes  it  important  that  every  user  of  the  method  should 
understand  its  limitations  and  defects.  It  is  the  purpose  of  this 
article  to  point  out  some  of  them. 

It  may  be  wise  at  the  beginning  to  outline  briefly  the  voltmeter 
method  in  its  simplest  form.  Suppose,  in  Fig.  i,  that  X  is  a  de¬ 
vice  the  resistance  of  which  is  to  be  measured.  A  voltmeter  is 
connected  as  shown.  Terminal  0  is  connected  to  b  and  then  to 
c,  a  reading  of  the  instrument  being  made  at  each  connection. 
Suppose  when  at  b  the  reading  is  too  volts  and  when  at  c  the 
reading  is  20  volts;  then  if  the  resistance  of  the  instrument  is 
10,000  ohms  the  resistance  of  X  may  be  computed  from 


with  a  on  b;  d  =  reading  with  o  on  c.  In  this  case 


100  —  20 

X  = - 10,000  =  40,000  ohms. 

20 

Importance  of  High  Sensibility. 

In  measuring  insulation  resistance  that  voltmeter  is  most 
valuable  which  will  give  a  readable  deflection  with  the  highest 
resistance  in  series.  Thus,  a  reading  of  i  volt  is  considered  as 
the  lowest  one  may  care  to  use,  the  highest  resistance  the  volt¬ 
meter  above  (instrument  A)  can  measure  is 
100 —  I 

A’ = - 10.000  =  990,000  ohms. 

I 

If,  however,  another  instrument  is  available  (instrument  B) 
which  has  twice  the  resistance,  and  which  in  a  certain  test  shows 
the  same  reading  when  connected  as  above,  one  is  measuring 
with  it  twice  as  high  a  resistance  for  i  volt  deflection, 
too — I 

X  = _ 20,000=  1,980,000  ohms. 

I 

If  both  these  instruments  have  too- volt  scales,  A  has  a  re¬ 
sistance  of  100  ohms  per  volt  and  B  200  ohms  per  volt.  Hence 


eral  use.  It  must  not  be  inferred  from  what  has  been  said 
about  “sensibility”  that  high  resistance  in  an  instrument  is  in 
itself  desirable.  Suppose,  for  example,  instrument  A  is  a 
double-scale  instrument  (too  volts  and  200  volts)  and  the  read¬ 
ings  are  repeated  with  990,000  ohms  in  series,  using  the  200-volt 
posts.  A  20,ooo-ohm  instrument  is  now  in  use,  but  the  scale 
readings  would  come  out  too  and  2*  as  before,  no  gain  in  accu¬ 
racy  or  range  being  obtained;  while  if  the  voltage  is  increased 
to  200,  using  the  200-volt  scale,  the  only  advantage  is  that  the 
accuracy  is  slightly  improved,  the  deflection  with  resistance  in 
series  being  4  volts  instead  of  2  volts. 

In  any  instrument,  the  accuracy  of-  the  measurement  depends  on 
the  accuracy  of  reading  and  the  point  along  the  scale  at  which 
the  reading  is  taken.  It  is  claimed  that  a  skilled  laboratorian 
can  read  an  instrument  with  accuracy  to  one-tenth  of  the  small¬ 
est  scale  division.  It  is  certain  that  for  the  m^ority  of  per¬ 
sons  used  to  instruments  reading  to  one-fifth  of  the  smallest 
division  is  the  best  they  can  do.  At  this  accuracy  of  scale 
reading  and  with  i  volt  deflection  on  a  voltmeter  (A),  used  as 
above,  the  resistance  is  known  within  23  per  cent  for  the  addi¬ 
tion  of  a  whole  1,000,000  ohms  will  drop  the  voltmeter  read¬ 
ing  by  only  ^  volt.  If  the  same  resistance  is  under  measure¬ 
ment,  instrument  B  will  give  twice  the  accuracy  of  A.  Higher 
on  the  scale  the  accuracy  is,  of  course,  much  greater,  but  under 
the  best  of  conditions,  and  with  the  best  of  instruments,  read¬ 
ings  only  show  roughly  approximate  results. 

Troublesome  Points. 

There  are  many  troublesome  points  connected  with  use  of  a 
voltmeter  for  insulation  resistance  testing  which  may  be  noted 
in  passing  before  taking  up  the  most  serious  troubles  and  de¬ 
fects  of  all.  , 

Most  people  find  it  confusing  to  read  volts  on  a  voltmeter 
when  measuring  ohms,  because  the  reading  of  volts  is  really  no 
indication  of  the  amount  of  resistance,  unless  one  knows  his 
instrument  and  has  a  constant  testing  voltage;  a  difference  of 
I  volt  represents  wonderfully  different  change  of  resistance  at 
different  parts  of  the  scale;  it  is  necessary  to  hunt  up  instru¬ 
ment  resistance  in  order  to  get  a  numerical  result  and  to  re¬ 
member  a  formula  into  the  bargain. 

One  way  to  overcome  this  algebraic  trouble  is  to  make  a  table 
of  resistance  values  for  every  division  deflection  of  the  volt¬ 
meter  and  refer  to  it  when  making  tests.  This,  however,  will 
only  hold  good  for  a  single  applied  e.m.f.,  and  at  small  volt¬ 
meter  readings  the  steps  of  resistance  in  the  table  will  be  very 
large. 

Another  vexatious  thing  is  that  the  method  is  worthless  for 


Fij.  2 — Leak  Between  Conductors. 


the  advantage  of  B  is  due  to  its  higher  “sensibility”  as  thus  ex¬ 
pressed.  A  certain  current  through  it  gives  twice  the  deflection 
it  would  in  instrument  A.  It  is  possible  to  purchase  volt¬ 
meters  the  “sensibility”  of  which  is  as  high  as  1600  ohms  per 
volt,  but  they  are  bulky,  expensive  and  so  essentially  delicate  as 
to  be  undesirable  for  most  purposes.  Instruments  A  and  B 
above  represent  first-class  voltmeters  of  the  D’Arsonval  type 
and  conclusions  regarding  “sensibility”  drawn  from  them  are 
representative  of  good  practice.  It  is  seen,  then,  that  one  can 
hardly  expect  to  measure  resistance  higher  than  a  megohm  or 
two,  and  even  then  it  will  be  done  with  poor  accuracy.  , 

It  will  be  well  to  bear  in  mind  through  the  remainder  of  this 
article  that  an  instrument  with  a  “sensibility”  of  100  ohms  per 
volt  is  assumed. 

Limit  of  Range  and  Accuracy. 

The  examples  already  given  indicate  about  the  upper  limit  of 
resistance  measurement  for  voltmeters  of  the  kinds  in  most  gen- 


alternating-current  circuits,  particularly  because  of  the  low  re¬ 
sistance  inherent  in  all  alternating-current  voltmeters,  their  low 
sensibility  and  the  bad  scales  they  have  near  the  zero  point. 
Then,  too,  the  very  high  insulation  resistance  values  encountered 
in  high  voltage  alternating-current  apparatus  and  lines  put  the 
measurements  far  beyond  their  reach. 

Testing  Insulation  Between  the  Sides  of  a  Circuit. 

Such  a  measurement  would  be  made  by  connecting  the  volt¬ 
meter  as  in  Fig.  2  for  a  reading  (d),  the  voltage  of  the  source 
E{D)  having  previously  been  observed.  The  calculation  is  then 
made  as  shown  in  the  first  example  of  this  article.  But  it 
happens  that  it  is  most  rare  to  have  a  single  leak  on  one  branch 
of  a  circuit,  and  that  leaks  are  commonly  by  way  of  an  earth 
connection.  We  have  then  in  practical  work  a  condition  of 
affairs  shown  by  Fig.  3,  in  which  only  two  branches  are  taken 

*For  this  last  reading  the  needle  stands  in  the  same  place  as  when 
the  loo-volt  posts  were  in  use. 
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for  the  sake  of  simplicity,  the  parts  of  the  resistance  on  each 
side  of  earth  connection  being  as  marked.  Let  it  be  assumed 
that  from  one  earth  connection  to  the  other  the  resistance  is 
zero.  Fig.  4  shows  the  circuit  simplified,  with  values  for  all 
the  resistances  set  down  so  a  numerical  result  can  be  calculated. 
If  conditions  were  as  shown  in  Fig.  2,  the  voltmeter  would 


read  20  volts  and  the  insulation  resistance  would  figure  out  to 
40,000  ohms.  But  as  in  Fig.  3  the  voltmeter  reads  13  volts  and, 
using  the  formula,  the  resistance  appears  to  be  66,900  ohms. 
Here  is  an  error  of  nearly  70  per  cent.  Now  while  it  is  true 
that  the  magnitude  of  the  various  resistances  and  the  location 
of  the  earth  connection  are  all  important  factors  in  determin¬ 
ing  what  the  result  of  a  measurement  will  be,  such  conditions 
as  those  indicated  in  the  problem  here  given  are  as  likely  to  be 
encountered  as  any  others.  Practical  circuits  with  many 
branches  are  liable  to  introduce  unknown  and  unknowable  diffi¬ 
culties  and  thus  yield  results  from  measurements  which  cannor 
be  interpreted.  Even  if  all  the  other  branches  are  cut  loose  in 
order  to  make  a  measurement,  the  dynamo  or  other  source  of 
e.m.f.  is  not  perfectly  insulated  and  may  itself  introduce  a  cause 
for  similar  false  readings.  It  must  be  clear,  then,  that  the 
measurement  of  insulation  resistance  from  one  side  to  the 
other  of  a  commercial  circuit  by  a  voltmeter  inserted  for  the 
purpose  is  unreliable,  since  it  is  uncertain  just  what  is  really 
shown  by  the  voltmeter  deflection.  The  only  method  for  ob¬ 
taining  true  results  is  by  the  use  of  a  separate  source  of  e.ni.f. 
This  method  is  considered  later. 

Testing  Insulation  to  Ground. 

The  defects  in  the  voltmeter  method  of  measuring  insulation 
resistance  are  worst  of  all  when  making  the  very  common  te*st 
of  insulation  td  ground.  In  Fig.  5  are  shown  the  connections 
which  are  made  to  measure  the  resistance  to  ground  of  the 
negative  side  of  a  circuit.  If  things  were  only  as  simple  as  this 
in  practice,  the  measurement  would  be  easy  and  results  reliable. 
But  there  is  certain  to  be  on  one  branch  or  another  a  leak  on 
the  positive  side.  Fig.  6  will  show  what  is  meant.  Now,  with 
conditions  as  shown  in  Fig  5,  the  voltmeter  (io,ooo-ohm  in¬ 
strument)  would  read  20  volts  and  the  resistance  figure  out 
40.000  ohms.  But  with  leaks  as  in  Fig.  6  the  io,ooo-ohm  fault 
to  ground  on  the  positive  side  of  the  circuit,  even  though  in 


an  entirely  different  branch,  is  in  parallel  with  the  voltmeter. 
The  combined  resistance  of  leaks  and  instrument  is,  therefore, 
45,000  ohms  and  the  voltmeter  will  read  ii.i  volts,  seeming  to 
indicate  an  insulation  resistance  on  the  negative  side  of  the  cir¬ 
cuit  of  a  little  more  than  80,000  ohms,  while  the  real  resistance 
is  40,000. 

Hence,  it  must  be  obvious  that  it  is  impossible  to  measure  the 


insulation  to  ground  of  any  apparatus  or  line  unless  every 
other  connected  apparatus,  line  and  generating  source  is  per¬ 
fectly  insulated.  The  only  possible  chance  to  use  the  voltmeter 
method  is  to  isolate  the  branch  on  which  the  test  is  to  be  made 
from  the  remainder  of  the  system,  use  a  separate  insulated 
source  of  e.m.f.  and  a  formula  which  properly  allows  for  the 
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Fig.  5 — Leak  to  Ground  On  One  Side. 


fact  that  neither  side  of  the  system  is  perfectly  insulated. 
Space  does  not  permit  the  development  of  such  a  formula  here. 

The  Separate  Source  of  E.M.F. 

For  a  separate  source  of  e.m.f.  to  be  really  useful  it  must  be 
perfectly  insulated,  and  the  e.m.f.  must  be  steady.  A  generator 
may  be  used  for  this  particular  work;  but  testing  is  absolutely 
limited  to  lines  which  start  from  the  place  where  the  generator 
is,  and  the  apparatus  which  can  be  brought  to  its  location.  A 
storage  battery  might  be  used,  but  in  addition  to  the  limitations 
of  a  generator  as  a  source,  it  is  difficult  to  keep  the  battery  in¬ 
sulated  and  it  is  sure  to  vary  in  e.m.f.  from  time  to  time.  A 
primary  battery  may  serve  and  it  can  be  insulated,  but  small 
dry  cells  must  be  employed  for  convenience  and  portability. 
After  some  period  of  use  they  are  apt  to  polarize.  Thus  a  set 
of  silver-chloride  cells  in  possession  of  the  writer  after  being 
in  use  for  some  time  when  connected  to  a  voltmeter  having  a 


“sensibility”  of  100  ohms  per  volt  dropped  8  per  cent  in  e.m.f. 
within  five  seconds,  while  others  quite  new  would  rise  2  per 
cent  within  a  minute.  This  sort  of  thing  renders  it  necessary  to 
make  repeated  readings  in  order  to  secure  any  real  determina¬ 
tion  of  the  resistance;  a  change  in  the  applied  e.m.f.  has  a  pro¬ 
portionate  effect  on  the  result  calculated,  and  to  assume  an 
e.m.f.  which  does  not  exist  at  the  time  of  a  reading  on  account 
of  polarization  introduces  an  error  for  which  no  allowance 
can  be  made. 

On  the  whole,  then,  the  measuring  of  insulation  resistance  by 
a  voltmeter  should  be  done  only  by  one  who  thoroughly  under¬ 
stands  the  defects  and  limitations  and  applies  the  instrument 
intelligently. 


WAYSIDE  STREET  LIGHTING  FOR  LATE  HOME- 
COMERS. 

In  the  Saxon  village  of  Joketa,  in  Germany,  the  regular  muni¬ 
cipal  street  lighting  is  extinguished  at  ii  p.  m.,  when  it  is  as¬ 
sumed  that  everybody  ought  to  be  in  bed.  Since  this  practice 
has  been  established,  however,  some  of  the  gayer  spirits  of  the 
town  have  registered  serious  objections  to  coming  home  in  the 
dark,  and  in  order  to  meet  their  demands  for  all-night  street 
lighting  the  central-station  authorities  are  reported  to  have  at¬ 
tached  slot-machine  switches  to  the  electric-lamp  poles.  A  10- 
pfennig  piece  will  secure  enough  illumination  to  light  one’s  way 
home  unless  the  distance  is  a  long  one,  when  two  coins  may  be 
necessary.  Apartment  houses  on  the  Continent  are  usually 
equipped  with  push-button  stair  lamps,  which  remain  lighted 
long  enough  for  the  latecomer  to  reach  his  own  floor  after  the 
regular  house  lamps  have  been  extinguished.  * 
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COMMERCIAL  CENTRAL-STATION  PRACTICE  AT 
HARTFORD— METHODS  OF  THE  MOST  PRO¬ 
GRESSIVE  OF  AMERICAN  CENTRAL  STATIONS. 

Among  the  successful  central-station  organizations  serv¬ 
ing  American  cities  of  moderate  size,  the  Hartford 
Electric  Light  Company,  of  Hartford,  Conn.,  has  for 
many  years  maintained  a  high  reputation  for  progressive  de¬ 
velopment  along  both  technical  and  commercial  lines.  The 
management  of  the  company  has  always  been  keenly  alive  to 
the  influence  of  a  centralized  generating  and  distributing  or¬ 
ganization  upon  the  industrial  prosperity  of  its  territory  when 
energy  is  offered  at  reasonable  rates  and  under  terms  which 
permit  the  public  to  take  advantage  of  the  most  advanced  de¬ 
velopments  in  the  art.  As  a  pioneer  in  the  application  of  com¬ 
mercial  policies  the  company  has  often  been  obliged  to  face 
the  charge  of  heterodoxy  in  matters  of  central-station  service. 
Thus,  it  is  fast  breaking  away  from  the  use  of  meters  in  con¬ 
nection  with  residential  lighting;  it  has  taken  up  the  question 
of  low  rates  for  long-hour  service  in  full  confidence  that  by 
such  means  the  isolated  plant  will  pass  from  the  urban  field 
which  the  company  supplies;  and  it  has  carried  on  a  large 
amount  of  original  experimentation  with  electric  heating  and 
cooking  apparatus  in  the  firm  belief  that  even  the  difficult  prob¬ 
lem  of  heating  can  be  solved  by  electricity  and  before  long 
electric  cooking  be  brought  within  the  means  of  persons  of 
even  moderate  circumstances.  A  growing  bank  account  testi¬ 
fies  to  the  wisdom  of  the  Hartford  company’s  commercial 
policies,  and,'  in  its  opinion,  offsets  all  the  criticism  that  has 
been  directed  against  it  on  account  of  its  so-called  “radical 
tendencies.”  Under  the  presidency  of  Mr.  Austin  C.  Dunham, 
seconded  by  the  work  of  Mr.  R.  W.  Rollins,  general  manager, 
the  company  is  steadily  acquiring  intimate  relations  with  every 
user  of  electricity  for  lamps  and  motors  in  the  communities 
served.  Through  the  electrically  operated  fireless  cooker  the 
company  hopes  to  popularize  electric  cooking. 

The  commercial  work  of  the  company  has  been  described  at 
some  length  in  various  issues  of  this  journal  during  the  past 
two  years.  In  view  of  the  continuous  progress  of  the  company 
toward  a  broader  popularization  of  electricity  it  has  been  con¬ 
sidered  worth  while  to  print  in  this  issue  a  resume  of  the 
company’s  commercial  practice  with  particular  reference  to  the 
problem  of  residence  lighting  and  domestic  cooking. 

LOW-VOLTAGE  TUWGSTEIf  LAMPS. 

On  the  introduction  of  the  tungsten  lamp,  it  appeared  at  first 
the  goal  of  incandescent  electric  illumination.  It  was  an  effi¬ 
cient  lamp'  for  the  central  station  to  operate  and  for  the  cus¬ 
tomer  to  burn.  As  pointed  out,  however,  by  Mr.  Frederic  W. 
Prince,  of  the  Hartford  company,  in  a  paper  before  the  first 
semi-annual  convention  of  the  New  England  Section  of  the 
National  Electric  Light  Association  in  the  fall  of  1909,  the 
Hartford  company  early  realized  that  from  the  standpoint  of 
commercial  utility  the  tungsten  lamp  was  not  wholly  pleasing. 
The  reduction  in  wattage  and  questions  of  supply,  renewal  and 
metering  were  of  serious  import.  The  company  turned  to  the 
low-voltage  tungsten  lamp  as  the  solution  of  the  problem  of 
residence  lighting,  on  the  ground  that  this  lamp  has  a  slow, 
gradual  increase  in  candle-power,  does  not  blacken  as  much 
as  the  carbon  lamp,  and  by  a  slight  sacrifice  in  efficiency  can 
be  made  to  last  almost  2000  hours,  thus  overcoming  the  prin¬ 
cipal  faults  of  carbon  lamps.  It  was  felt  advantageous  that 
the  low-voltage  tungsten  lamp  can  be  made  in  sizes  as  low  as 
10  cp  or  12  cp  without  sacrifice  in  efficiency,  whereas  one  of 
the  chief  troubles  of  the  metallized-filament  lamp  was  the  in¬ 
ability  of  the  manufacturers  to  make  a  satisfactory  lo-cp 
lamp,  principally  in  demand  in  house  lighting.  Ordinary  han¬ 
dling  with  practically  no  breaking  was  another  feature  which 
appealed  to  the  management  of  the  company.  The  low-voltage 
lamp  was  also  less  costly  than  the  high-voltage  unit. 

The  Hartford  company  first  adapted  the  low-voltage  system 
to  its  existing  circuits  by  the  use  of  a  so-called  “economy  coil” 
with  112-volt  primaries  and  four  28-volt  secondaries.  Extra 


taps  were  brought  out  on  the  primary  side  to  admit  of  exact 
voltage  adjustment  on  the  regular  transformer  secondary  leads 
of  the  system.  The  first  difficulty  was  found  in  large  houses, 
owing  to  the  drop  in  the  long  distribution  circuits  at  30  volts. 
Under  the  low-voltage  system  a  lamp  of  the  same  candle-power 
as  the  old  carbon  lamp  took  50  per  cent  more  current  at  one- 
quarter  the  voltage,  so  that  the  drop  in  potential  per  candle- 
power  installed  was  about  six  times  as  great  as  that  formerly 
obtained.  This  could  be  in  part  overcome  by  using  the  primary 
taps  above  mentioned,  but  when  the  coil  was  installed  in  a 
residence  it  rendered  useless  all  the  heating  appliances,  fans, 
sewing-machine  and  other  small  motors,  and  the  circuits  con¬ 
trolling  this  apparatus  had  to  be  rewired  so  as  to  remain  on 
1 12  volts,  which  proved  to  be  expensive  and  inconvenient. 
These  problems  were  partially  solved  by  adopting  a  6o-volt 
lamp  in  place  of  a  30-volt  unit.  The  company  ascertained  that 
most  of  the  commercial,  cooking  and  heating  apparatus  can  be 
made  for  6o-volt  service  with  satisfactory  results.  The  60- 
volt  lamp  has  a  negligible  breakage,  the  same  efficiency  as  the 
higher-voltage  lamps,  and  has  the  standard  i6-cp  bulb.  In  the 
installation  of  a  large  number  of  economy  coils  of  the  original 
pattern  with  only  a  two-wire  112-volt  primary  difficulty  was 
experienced  in  maintaining  a  balance  on  transformers  and  the 
three-wire  street  system.  This  difficulty  was  surmounted  by 
the  use  of  an  economy  coil  with  a  three- wire,  120- 240-volt 
primary,  and  a  three-wire,  6o-i20-volt  secondary,  so  that  the 
house  voltage  is  now  reduced  suitably  for  the  lamps. 

FLAT  RATE  LIGHTING  FOR  RESIDENCES. 

For  this  residential  business  a  flat  rate  was  made  at  the 
outset,  the  original  proposition  being  a  charge  of  10  cents  per 
lamp  per  month  for  service  supplied  to  lo-cp  low-voltage  lamps; 
15  cents  per  lamp  per  month  for  20-cp  low-voltage  tungstens, 
and  25  cents  per  lamp  per  month  for  30-cp  low-voltage  lamps. 
Before  the  advent  of  the  low-voltage  lamp  the  company  was 
offering  its  customers  a  flat  rate  of  35  cents  per  month  per 
lamp  on  installations  of  five  high-voltage  25-watt  tungstens, 
but  this  system  did  not  have  an  opportunity  to  gain  much  head¬ 
way  before  the  low-voltage  lamp  entered  the  field.  The  orig¬ 
inal  rates  have  been  maintained  in  connection  with  the  low- 
voltage  system,  and  the  number  of  low-voltage  lamps  installed 
has  been  more  than  doubled  in  the  past  12  months,  there  be¬ 
ing  at  present  about  27,500  lamps  in  residence  service.  When 
the  low-voltage  lamp  was  offered  to  the  public  in  Hartford,  the 
company  already  had  120,000  incandescent  lamps  in  residential 
service  on  meters,  and  a  thorough  investigation  showed  that 
each  lamp  brought  the  company  on  the  average  a  net  income  of 
|i.io  per  year.  This  revenue  gave  the  basis  of  handling  the 
low-voltage  tungsten  lamps.  The  first  installation  of  lamps  is 
furnished  the  customer  at  20  cents  each  for  all  sizes.  Re¬ 
newals,  of  all  sizes,  are  charged  at  10  cents  each.  The  instal¬ 
lation  of  the  economy  coil  and  wiring  is  done  free.  The 
customer  has  the  choice  of  a  meter  service  in  case  he  wishes 
the  latter.  A  meter  rental  of  50  cents  per  month,  minimum, 
is  charged,  but  this  sum  is  taken  out  when  the  bill  reaches  a 
minimum  of  80  cents  per  month.  The  contract  flat  rate  on  an 
installation  of  10  low-voltage  lamps  per  month  is  $i  net. 

Soon  after  the  advent  of  the  high-voltage  tungsten  and  its 
introduction  in  residences  on  a  flat-rate  basis  trouble  appeared 
from  customers  purchasing  40-watt  lamps  and  screwing  them  in 
the  places  of  the  25-watt  lamps  without  the  knowledge  of  the 
company.  This  fact  necessitated  the  adoption  and  use  of  a 
current-limiting  controller  or  excess  indicator,  and  in  the  low- 
voltage  installations  this  equipment  is, included  in  addition  to 
the  economy  coil.  This  apparatus  causes  the  lights  to  flicker 
if  more  than  a  certain  number  of  lamps  are  turned  on  at  once. 
In  the  first  issue  of  February,  1910,  a  resume  was  printed  of 
the  experience  of  several  companies  in  the  East  with  the  excess 
indicator,  including  Hartford.  The  Hartford  company  has 
found  a  convenient  and  cheap  combination  in  the  form  of  a 
three-wire,  maximum-demand  controller  and  three-wire  economy 
coil.  In  connection  with  the  first  12,000  low-voltage  lamps 
installed  on  a  flat-rate  hnsis.  the  company  found  that  the  aver- 
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age  number  of  lamps  installed  per  economy  coil  was  24,  and 
the  average  monthly  revenue  per  economy  coil  was  $2.29.  The 
loss  of  power  in  the  coil  was  found  to  be  not  over  ii  watts, 
and  the  company  has  found  it  possible  to  cut  down  meter 
expenditure  to  minimum,  for  both  maintenance  and  initial  pur¬ 
chases.  The  present  meter  expense  is  merely  nominal,  whereas 
formerly  the  expense  for  new  meters  exceeded  $2,000  per  month. 

The  company  carried  on  an  active  campaign  in  connection 
with  the  introduction  of  the  low-voltage  lamp  for  the  purpose 
of  securing  the  business  of  houses  using  gas,  but  without  elec¬ 
tric  wiring.  A  contract  price  was  made  of  $35  for  wiring,  and 
for  this  sum  the  customer’s  home  is  provided  with  six  outlets, 
b'or  these  outlets  are  furnished  one  three-lamp  fixture,  two  two- 
lamp  fixtures,  and  one  single-lamp  fixture,  one  bracket  and  one 
drop  cord,  or  a  total  of  10  sockets  or  lamps.  This  proposition 
still  holds,  and  there  are  not  over  5  per  cent  of  the  new  houses 
built  jn  Hartford  at  the  present  time  which  are  not  wired  dur¬ 
ing  construction,  while  many  old  houses  which  for  years  have 
depended  upon  gas  are  changing  over  to  electricity. 

If  the  customer  demands  a  meter,  carbon-filament  lamps  are 
used.  For  an  initial  cost  of  $35,  therefore,  many  a  family  in 
moderate  circumstances  can  enjoy  the  benefits  of  electricity, 
the  running  charge  being  simply  $i  per  month.  Ten  lo-cp 
lamps  may  be  burned  day  and  night  if  desired,  at  this  rate.  In 
case  10  lamps  are  insufficient,  extra  outlets  are  installed  with 
the  original  contract  equipment  at  a  price  of  $3.50  each,  with 
extra  fixtures  at  cost.  Most  of  the  contracts  run  in  excess  of 
the  lo-lamp  proposition.  The  policy  is  to  install  the  higher 
candle-power  lamps  for  reading  and  the  lower  ones  in  the  out- 
of-the-way  sockets.  The  maintenance  of  the  economy  coil  and 
Hat-rate  controller  is  practically  nil.  About  three  times  as 
many  flat-rate  consumers  are  received  as  meter  customers.  For 
all  lamps  above  the  12-cp  size  the  company  charges  12  cents 
per  month  per  lamp  for  energy.  The  only  cause  for  dissatis¬ 
faction  through  the  action  of  the  indicator  is  when  a  customer 
tries  to  use  a  larger  connected  load  than  his  contract  permits. 

Before  Mr.  Dunham  took  hold  of  the  residence  lighting  busi¬ 
ness  in  Hartford  competing  interests  were  handling  the  work 
at  a  loss.  The  company  has  found  by  check  meters  that  resi¬ 
dential  lighting  can  be  operated  on  the '  flat-rate  basis  above 
given  and  net  the  company  from  6  cents  to  15  cents  per  kw-hour. 
Therefore,  on  the  average,  the  results  are  good.  The  low- 
voltage  lamps  are  specially  adapted  to  the  small  consumer,  for 
hall  lighting,  etc.  Customers  do  not  burn  their  lamps  24  hours 
per  day,  although  they  tend  to  use  energy  for  long  periods 
under  the  flat  rate. 

.\bout  a  year  and  a  half  ago,  before  the  low-voltage  flat- 
rate  tungsten  lamp  service  was  inaugurated,  the  company  placed 
in  effect  a  method  of  charging  for  light  instead  of  for  kw- 
hours.  The  plan  was  to  graduate  the  meter  scale  to  read  in 
cp-hours  instead  of  kw-hours.  The  details  of  this  scheme  were 
described  in  these  columns  at  the  time.  It  had  the  advantage 
of  enabling  the  company  to  make  use  of  the  improvements  in 
lamp  efficiency  without  a  serious  reduction  in  revenue,  and 
brought  to  the  customer  a  bill  for  a  service  which  was  much 
more  intelligible  to  him  than  a  bill  for  kw-hours.  The  greater 
simplicity  of  the  low-voltage,  flat-rate  plan,  however,  soon  led 
the  company  to  adopt  the  latter  in  connection  with  its  resi¬ 
dential  lighting  service. 

ELECTRIC  HEATING. 

For  a  number  of  years  past  President  Dunham  has  been 
greatly  interested  in  electric  heating  and  cooking,  as  many 
engineers  who  have  enjoyed  the  hospitality  of  his  home  can 
testify.  About  two  years  ago  he  developed  an  electric  range 
which  has  been  used  in  more  than  50  Hartford  households 
with  success.  It  is  equipped  with  three  500-watt,  General  Elec¬ 
tric  cartridge  heater  units  disposed  in  two  stoves,  and  four 
units  of  the  same  size  placed  at  the  bottom  of  an  oven.  A  fea¬ 
ture  is  an  aluminum  reflector  in  the  oven,  which  enables  the 
cooking  to  be  done  more  evenly,  and  which  also  saves  energy. 
The  company  manufactured  the  range  and  sold  it  for  $40,  con¬ 
nected  and  ready  for  service,  with  a  broiler,  cooker  and  roaster. 


Cooking  rates  were  put  on  the  basis  of  4  cents  per  kw-hour  by 
meter,  or  on  the  basis  of  $i  per  person  per  month,  with  half 
price  for  children  under  six.  Elaborate  tests  of  the  cost  of 
cooking  meals  for  different  numbers  of  people  were  made  by 
the  company,  and  these  showed  that  the  cost  varied  from  about 
1.5  to  4  cents  per  person,  depending  upon  the  variety  and  char¬ 
acter  of  the  menu.  Other  heater  developments  made  under 
Mr.  Dunham’s  personal  supervision  included  an  electric  radiator 
for  special  service  in  heating  rooms  that  are  difficult  to  heat  by 
steam  or  hot  air,  and  a  tank  heater  for  kitchen  service.  These 
heaters  are  still  under  development,  largely  with  respect  to  the 
improvement  of  mechanical  details. 

ELECTRIC  FIRELESS  COOKER. 

The  principal  investigation  in  the  heating  line  which  the  com¬ 
pany  now  has  in  hand  is  in  connection  with  a  fireless  cooker. 
This  apparatus  is  still  in  the  laboratory  stage,  but  tests  made 
upon  several  elementary  units  which  have  been  made  show  that 
attractive  results  are  in  prospect  when’  this  type  of  equipment 
can  be  placed  on  central-station  service.  Mr.  Dunham  is  de¬ 
voting  special  attention  to  securing  the  proper  materials  for  the 
fireless  cooker,  the  question  of  insulation  being  most  important 
when  combined  with  accessibility  of  the  interior.  Experiments 
have  already  shown  that  a  pot  of  Boston  baked  beans  can  be 
cooked  in  the  best  possible  manner  by  this  means,  and  that  only 
35  watts  continuous  input  are  required  to  do  this,  maintaining 
a  temperature  of  250  deg.  Fahr.  Stews  and  cereals  also  can  be 
cooked  in  the  best  way  by  this  method.  The  tests  show  that  a 
baking  temperature  of  350  deg.  Fahr.  can  be  maintained  by 
100  watts  input  into  the  heating  elements,  and  a  loaf  of  bread 
has  been  baked  in  an  hour  on  the  lOO-watt  size  of  cooker.  The 
introduction  of  this  device  will  permit  an  even,  slow  cooking, 
which  makes  cheaper  cuts  of  meats  more  palatable  and  nearly 
equal  in  taste  to  the  highest-priced  cuts.  The  juices  are  retained 
in  using  this  apparatus,  and  the  low  quantity  of  energy  re¬ 
quired  adapts  it  to  any  outlet.  To  the  central  station  it  will 
furnish  a  desirable  load  for  20  hours  per  day  in  many  cases. 
The  cooker  will  probably  be  developed  with  different  sized 
resistance  units,  adapting  it  to  varied  requirements.  It  is  prob¬ 
able  that  in  the  average  household  the  fireless  cooker  can  be 
counted  upon  to  produce  a  load  of  from  1500  to  2000  watt-hours 
per  day,  and  the  price  for  energy  will  probably  be  less  than  the 
cost  of  cooking  in  a  stove  by  coal. 

STREET  LIGHTING. 

Hartford  is  one  of  the  best  lighted  cities  in  New  England. 
There  are  at  present  in  service  on  the  streets  about  580  mag¬ 
netite  arc  lamps  of  the  4-amp  size,  and  1600  series-tungsten 
lamps  of  125  watts  rating.  The  magnetite  lamps  are  installed 
in  opalescent  globes,  and  the  tungstens  are  of  the  clear-bulb 
type. 

The  city  is  illuminated  on  a  five-year  contract,  which  ex¬ 
pires  in  1914.  Each  magnetite  lamp  is  required  to  consume 
at  least  300  watts  at  the  arc.  The  city  pays  the  company  $64 
per  year  for  each  arc  lamp  supplied  from  the  underground 
circuits  and  $60  for  each  arc  lamp  fed  from  the  overhead 
system,  on  an  all-night  and  every-night  schedule.  The 
tungsten  lamps  supplied  from  underground  circuits  are  charged 
at  the  rate  of  $25  per  year  each,  while 'those  receiving  energy 
from  the  overhead  lines  are  paid  for  at  the  $17  rate.  Lamps  in 
parks  are  supplied  at  the  same  rates  as  those  on  the  streets,  the 
schedule  being  approximately  4000  hours  per  year.  On  Bushwell 
and  State  Parks  the  company  has  placed  60  125-watt  tungsten 
lamps  singly  in  opalescent  globes  9  ft.  8  in.  above  the  ground. 

The  street  lighting  contract,  executed  under  the  advice  of 
Dr.  Louis  Bell,  of  Boston,  consulting  engineer  to  the  munici¬ 
pality,  provides  that  all  lamps  may  be  operated  at  the  option  of 
the  company  in  either  series  or  multiple  circuits,  subject  to  the 
ordinary  requirements  of  good  practice  as  regards  steady  and 
safe  operation.  An  interesting  point  is  the  retention  by  the 
city  of  10  electrodes  serving  as  standards  by  which  the  quality 
of  all  electrodes  offered  for  service  is  tested.  The  company  is 
required  to  supply  electrodes  in  lots  of  not  less  than  5000,  ard 
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to  test  the  light-giving  power  of  each  lot.  The  contract  orig¬ 
inally  provided  that  the  maximum  diameter  of  the  mineralized 
electrode  should  not  exceed  in.,  but  in  January,  1910,  a  sup¬ 
plementary  agreement  was  made  allowing  the  use  of  9/16-in. 
mineralized  electrodes,  as  a  life  of  175  hours  could  not  be  ob¬ 
tained  with  the  J^-in.  electrode.  All  globes  are  cleaned  by  the 
company  at  least  every  100  hours  of  burning.  Any  lamp  falling 
below  the  rated  mean  by  20  per  cent  is  regarded  as  out  for  the 
week  in  which  the  deficiency  is  noted.  No  arc  lamp  is  required 
to  be  over  1000  ft.  from  an  existing  circuit  of  capacity  sufficient 
to  run  it. 

EXHIBITIONS. 

The  Hartford  company  has  long  been  a  believer  in  the  value 
of  a  well-appointed  exhibition  room  in  the  business  center  of 
the  city,  and  has  for  some  time  maintained  quarters  of  this 
sort  on  Main  Street.  The  commercial  work  in  connection  with 
lighting  bills  is  handled  here,  and  all  the  latest  apparatus  is 
shown,  as  far  as  space  permits.  In  an  old  church  building  long 
since  abandoned  to  the  needs  of  commerce,  the  company  has 
at  times  fitted  up  an  electrical  apartment  having  all  the  latest 
modern  conveniences  from  the  electric  range  to  the  front  door 
bell.  Indirect  lighting  has  been  shown  here,  with  ornamental 
shades  for  table  service,  and  last  June  a  demonstration  was 
held  in  the  form  of  an  electrical  show,  which  was  open  from 
9  a.  m.  to  9  p.  m.  A  large  number  of  electric  signs  were  shown 
and  many  were  sold  from  the  exhibit.  Chafing-dish  demonstra¬ 
tors  were  also  on  hand,  and  upward  of  2000  persons  frequently 
visited  the  show  in  a  day.  At  its  Pearl  Street  offices  the  com¬ 
pany  has  recently  fitted  up  two  rooms  for  the  display  of  different 
schemes  of  electric  interior  lighting.  There  are  shown  different 
types  of  fixtures,  shades  and  lamps.  Wired  up  are  the  lamps 
which  are  sold  to  residence  customers  on  the  $35  wiring  basis 
outlined  above  in  connection  with  the  flat-rate,  low-voltage 
service.  If  a  customer  desires  to  see  what  the  illumination  will 
be  under  a  six-outlet  contract,  it  can  be  shown  him  by  the  turn 
of  a  switch.  There  are  also  comparative  exhibits  of  a  lO-cp, 
no-volt  carbon  lamp;  a  lo-cp,  6o-volt  tungsten  lamp;  a  20-cp, 
6o-volt  tungsten  and  a  i6-cp  carbon,  all  with  bare  bulbs  against 
a  pure  white  wall  and  18  in.  apart  on  a  horizontal  axis. 

The  company’s  income  from  residence  lighting  now  amounts 
to  over  $128,000  per  annum.  At  present  the  average  installa¬ 
tion  per  economy  coil  is  about  19  lamps.  The  company  is 
getting  a  life  of  about  1500  hours  minimum  from  the  lo-cp, 
low-voltage  lamps.  It  has  watched  the  regulation  of  its  feeder 
circuits  very  carefully  since  the  tungsten  lamp  came  into  vogue, 
and  will  shortly  place  in  service  at  prominent  industrial  plants 
which  it  supplies  with  energy  two  rotary  condensers  of  200  kw 
each,  which  will  still  further  improve  the  regulation  and  raise 
the  power  factor.  The  tendency  will  be  further  to  increase  the 
lamp  life.  Nine  electric  vehicles  are  owned  by  the  company 
and  constantly  used  in  its  service. 


STREET-LIGHTING  PRACTICE  IN  MASSACHUSETTS 

Massachusetts  central  stations,  in  common  with  companies 
elsewhere,  are  large  users  of  the  series  tungsten  lamp  of  general 
street-lighting  service.  The  operating  economy  and  excellent 
life  of  these  lamps  have  now  become  so  well  established  that  new 
contracts  for  incandescent  street  illumination  are  practically 
standardized  upon  the  tungsten  filament  as  a  basis.  It  is  esti¬ 
mated  that  at  the  present  time  there  are  not  far  from  20,000 
tungsten  lamps  of  various  sizes  in  service  on  the  streets  of 
municipalities  lighted  by  private  companies,  and  probably  at 
least  5000  such  lamps  in  use  in  communities  receiving  energy 
from  publicly  owned  plants.  For  the  year  ending  June  30, 
1908,  the  income  of  all  the  private  companies  in  Massachu¬ 
setts  for  the  sale  of  energy  for  arc  lighting  on  streets  was 
$1479,422;  while  for  the  year  ending  June  30,  1909,  the 
income  ffrom  this  source  was  about  $29,000  less,  or  $1,450,637. 
The  income  from  incandescent  street  lighting,  on  the  other 
hand,  was  $488,582  in  1908  and  $522,032  in  1909,  showing 
a  gain  of  about  $33,500.  In  general,  the  substitution  of  tung¬ 
sten  street  lamps  has  been  effected  without  reductions  in 


rates,  the  plan  being  to  give  the  municipality  more  and  better 
lighting  for  the  same  expenditure  of  money  than  was  possible 
with  the  carbon-filament  lamp.  The  above  figures  are  indica¬ 
tive  of  the  waning  ability  of  the  arc  lamp  as  an  illuminating 
standard  outside  localities  where  intense  local  lighting  is  re¬ 
quired,  although  it  is  probable  that  the  substitution  of  tung¬ 
sten  lamps  for  arc  lamps  and  the  installation  of  new  lamps  of 
the  incandescent  type  are  not  exactly  proportional  to  the  figures 
given.  The  street-lighting  income  in  each  year  was  practically 
19  per  cent  of  the  total  revenue. 

In  the  following  paragraphs  are  given  various  details  of  the 
street-lighting  service  in  a  number  of  the  larger  municipalities 
in  Massachusetts  served  by  private  plants,  the  figures  in  the 
main  covering  the  fiscal  year  ending  June  30,  1909. 

ATTLEBORO. 

Attleboro  had  a  population  of  about  12,702  persons,  accord¬ 
ing  to  the  census  of  1905.  The  streets  were  equipped  at  the 
end  of  the  year  ending  June  30,  1909,  with  331  incandescents 
of  40  cp  each  and  105  alternating-current  arc  lamps  of  1200 
nominal  cp.  All  series  lamps  were  supplied  with  6.6  amp 
through  tub  transformers,  and  the  price  paid  by  the  town  was 
$18  per  lamp  per  year  for  incandescents  and  $72.50  for  arc 
lamps  on  an  average  burning  of  6.4  hours  per  night  and  28.7 
nights  per  month,  the  yearly  total  being  about  2200  hours. 

The  company’s  income  from  street  lighting  was  $13,937,  the 
arc-light  service  paying  $7,867  and  the  incandescent  the  balance. 
The  income  per  capita  for  street  lighting  was  $1.10.  The  com¬ 
pany’s  total  income  from  the  sale  of  electric  energy  was 
$85,527,  so  that  the  street-lighting  income  represented  16.2  per 
cent  of  the  whole.  The  company  delivered  at  its  switchboard 
186,076  kw-hours  for  street-lighting  service,  and  received  a 
revenue  of  7.5  cents  per  kw-hour  therefor.  The  total  sales  of 
the  company  for  the  year  were  1,760,842  kw-hours.  A  special 
feature  of  the  lighting  in  the  town  is  the  use  of  i6-cp  incan¬ 
descent  lamps  under  the  arches  of  the  steam-railroad  lines  pass¬ 
ing  through  the  municipality.  These  are  lighted  all  night  and 
every  night,  and  are  supplied  at  a  cost  of  $20  per  lamp  per 
year.  They  furnish  a  desirable  long-hour  load.  The  price  of 
street  arc  lighting  for  public  service  in  Attleboro  was  reduced 
on  Jan.  i,  1909,  from  $75  to  $72.50  per  lamp  per  year. 

BOSTON. 

Nothing  spectacular  has  occurred  in  the  Boston  street¬ 
lighting  situation  during  the  past  year.  In  the  Electrical  World 
of  May  6,  1909,  an  account  was  given  of  the  investigation  of 
street  lighting  by  the  city  authorities  and  the  awarding  of  a 
five-year  contract  to  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  in  the  face  of  sharp  competition  by  the  local 
gas  company.  About  3500  lamps  were  involved  in  the  situa¬ 
tion.  The  standard  arc  lamp  for  Boston  street-lighting  service 
was  made  the  magnetite  of  6.6-amp  rating,  and  for  the  service 
of  these  lamps  all  night  and  every  night  the  city  pays  $103.54 
per  lamp  per  year,  provided  the  wattage  is  between  475  ant 
550  per  lamp. 

The  rates  for  energy  are  arranged  on  the  basis  of  a  fixed 
charge  of  $42  per  lamp  per  year  and  a  running  charge  of  1.75 
cents  per  lamp-hour.  The  average  rate  per  kw-hour  at  these 
lamps  is  5.4  cents,  based  on  3828  hours  of  burning  per  year. 
The  total  contract  amounts  to  about  $350,000  per  year,  but  by 
the  substitution  of  magnetite  lamps  the  city  .saves  at  least 
$30,000  annually,  besides  getting  a  much  superior  illumination 
of  its  thoroughfares  and  a  larger  volume  of  light.  About 
3200  magnetite  lamps  have  been  installed  in  Boston  proper,  and 
the  company  is  extending  the  installation  of  these  lamps  into 
parts  of  its  suburban  territory  in  order  to  demonstrate  what 
can  be  done  with  this  type  of  equipment.  A  typical  line  of 
these  lamps  is  to  extend  from  the  heart  of  Boston  westward 
through  the  Allston,  Brighton  and  Newton  districts  to  West 
Newton.  Another  installation  will  follow  Commonwealth  Ave¬ 
nue  to  Weston  Bridge,  the  lamps  being  40  ft.  apart  and  27  ft. 
aboye  the  street.  The  installations  follow  the  main  electric 
railway  lines  and  are  certain  to  awaken  an  interest  on  the 
part  of  the  public  of  Boston  and  vicinity  in  high-class  highway 
illumination. 

In  Boston  proper  there  are  about  1000  tungsten  lamps  in 
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street  service,  the  40-cp  size  being  standard.  In  the  West 
Roxbury,  Dorchester  and  Brighton  districts  naphtha  lamps 
were  displaced  by  tungsten  lamps  at  a  saving  tb  the  city  of 
about  $10  per  lamp  per  year.  In  the  business  districts  gas- 
mantle  lamps  have  been  displaced  by  tungsten  lamps  in  a  num¬ 
ber  of  instances  with  a  saving  of  $1.50  per  lamp  per  year. 
Superintendent  of  Streets  Rourke  has  just  written  a  letter  to 
Mayor  Fitzgerald  recommending  that  the  electric  lighting  zone 
be  extended  and  that  many  gas  lamps  be  discarded.  The  let¬ 
ter  states  that  automatic  gas  lighting  is  at  present  in  a  state 
of  evolution,  and  has  not  as  yet  reached  a  state  of  perfection 
which  would  warrant  its  recommendation  to  the  city  of  Boston 
for  an  installation  of  12,000  lamps.  Superintendent  Rourke 
recommends  the  immediate  replacement  of  1500  underground 
service  gas  lamps  in  the  business  center  by  tungsten  lamps, 
which,  he  points  out,  would  save  the  city  $4,300  per  year. 

A  departure  from  ordinary  practice  has  recently  been  made 
by  the  company  in  connection  with  the  lighting  of  the  Charles 
River  Basin.  The  illumination  of  the  West  Boston  Bridge, 
Harvard  Bridge,  the  Basin  Promenade  and  Back  Street  is  per¬ 
formed  by  tungsten  lamps  run  in  multiple-series  circuits,  the 
sizes  of  the  lamps  varying  from  60  cp  to  lOO  cp.  According 
to  the  conditions,  9  lamps,  18  lamps  or  19  lamps  are  run  in 
series  across  the  company’s  underground  Edison  service,  which 
operates  at  ii-o  volts  and  220  volts,  direct  current.  Series 
tungsten  lamps  are  used,  and  the  height  of  the  lamp  above 
the  Promenade  is  about  ii  ft.  Multiple  tungsten  lamps  could 
not  be  used  on  the  two  bridges  on  account  of  the  vibration  from 
electric  cars  and  other  heavy  vehicles,  and  high-tension  series 
circuits  could  not  safely  be  used  on  account  of  the  installation 
of  all  lamps  on  iron  posts.  A  clear  outer  globe  is  provided 
for  each  lamp  to  protect  it  from  breakage  and  the  weather  con¬ 
ditions.  The  company  is  also  lighting  Back  Street,  a  narrow 
thoroughfare  running  through  the  Back  Bay  at  the  rear  of  the 
Beacon  Street  residential  estates.  This  street  has  been  im¬ 
proved  in  connection  with  the  work  of  the  Charles  River  Basin 
Commission,  and  was  formerly  lighted  by  a  feeble  gas-lamp 
equipment.  The  present  installation  on  Back  Street  con¬ 
sists  of  60-cp  Mazda  lamps  arranged  in  multiple-series  cir¬ 
cuits  and  carried  on  brackets  supported  on  ornamental  iron 
posts.  From  a  dingy,  poorly  lighted  street  the  thoroughfare 
has  been  transformed  to  a  well-illuminated  roadway  bordering 
on  the  latest  addition  to  the  Boston  water-park  system. 

The  Boston  Edison  Company  has  paid  special  attention  to  the 
suburban  street-lighting  problem  within  the  past  few  years,  and 
it  is  safe  to  say  that  from  the  standpoint  of  the  municipalities 
and  the  company  alike,  the  situation  is  as  satisfactory  as  in 
any  other  locality  in  the  country.  By  encouraging  the  use  of 
long-term  contracts  the  company  gives  the  cities  and  towns 
served  the  benefits  of  a  reduction  in  rates  based  upon  the  con¬ 
tract  life,  and  it  secures  freedom  from  political  agitation. 

Electricity  for  street  lighting  use  is  sold  to  municipalities 
in  accordance  with  the  following  table  of  rates ; 


Description  of  Lamp  ! 

Fixed  Costs 
per  Lamp-year 
in  Dollars 

Running  Costs 
per  Lamp-hour 
in  Cents 

40-cp  incandescent  lamp . 

10.80 

0.25 

60-cp  incandescent  lamp . 

12.00 

0.30 

80-cp  incandescent  lamp . 

14.00 

0.40 

100-cp  incandescent  lamp . 

18.00 

0.50 

42S-watt-altemating  current  arc  lamp . 

36  00 

1.50 

SOO-watt  direct-current  arc  lamp . 

36.00 

1 .60 

500-watt  direct-current  magnetite  arc  lamp. .  . 

1 

42.00 

1.75 

SOO-watt  direct-current  Thoran  arc  lamp . 

L 

42.00 

3.20 

A  rate  of  i  cent  per  hour  per  incandescent  lamp  and  5  cents 
per  hour  per  arc  lamp  is  allowed  for  all  outages  in  any  month. 
When  agreements  are  made  for  periods  longer  than  one  year,  a 
discount  of  i  per  cent  a  year  is  allowed  for  each  year  up  to  10. 

At  present  the  company  has  two  20-year  contracts  in  force, 
one  being  in  the  town  of  Arlington  and  the  other  in  the  town 
of  Needham.  When  a  lo-year  contract  is  signed,  the  munici¬ 
pality  secures  the  benefit  of  having  its  equipment  placed  in  the 
most  modern  form,  including  such  changes  in  the  shades  and 


lamp-mounting  as  conduce  to  the  most  advanced  illumination. 

A  feature  of  much  of  the  company’s  suburban  street  lighting 
is  the  substitution  of  40-cp  tungsten  lamps  for  former  installa¬ 
tions  of  25-cp  carbon  lamps,  so  that  the  municipality  not  only 
obtains  a  larger  volume  of  light  for  the  former  expenditure, 
but  also  enjoys  the  benefits  of  a  higher  maintenance  of  lamp 
rating  as  the  life  of  the  lamp  goes  on.  The  city  of  Somer¬ 
ville,  for  example,  saves  about  $20,000  per  year  on  its  old  con¬ 
tract,  with  40-cp  tungsten  lamps  in  the  new  agreement;  in 
Newton  about  1500  lamps  have  been  changed  from  25-cp  to  the 
40-cp  tungsten  type,  while  a  large  number  of  42S-watt  arc 
lamps  of  the  enclosed  type  are  being  replaced  by  6.6-amp,  500- 
watt  magnetite  lamps  with  a  nominal  increase  in  total  cost  to 
the  city.  The  city  of  Waltham  obtains  all-night  and  every- 
night  service  with  40-cp  tungsten  lamps  for  the  same  contract 
price  that  obtained  with  25-cp  carbon  lamps  operating  formerly 
until  I  a.  m.  The  town  of  Milton  had  25-cp  lamps  in  its  old 
service,  used  until  12 :30  a.  m.  on  a  moonlight  schedule.  These 
have  been  changed  on  a  new  Edison  contract  to  60-cp  tung¬ 
sten  lamps  and  all-night  and  every-night  service  is  obtained  at 
not  far  from  the  old  cost  to  the  town. 

The  street-lighting  income  of  the  Boston  Edison  Company 
in  1909  was  $503,861,  or  12.2  per  cent  of  its  total  revenue  from 
the  sale  of  electric  energy.  The  company  serves  a  territory  of 
about  500  sq.  miles,  and  the  lighting  of  streets  in  its  district  em¬ 
braces  many  different  sizes  and  types  of  lamps.  The  per  capita 
street-lighting  revenue  of  the  company  was  about  $0,715  for 
the  year,  and  the  average  income  per  kw-hour  from  this  source 
was  4.5  cents.  Of  the  65,343,358  kw-hours  sold  by  the  com¬ 
pany  11,218,347  were  delivered  at  the  switchboard  for  street- 
illuminating  service.  The  towns  of  Canton,  Hopkinton,  Med¬ 
way,  Minis,  Norfolk,  Sharon,  Winchester  and  Woburn  are 
lighted  by  the  company  at  the  regular  rate  on  a  lo-year  con¬ 
tract  basis.  Five-year  contracts  at  the  regular  rates  are  in 
force  in  Boston,  Ashland,  Holliston,  Milton  and  Stoneham. 

BROCKTON. 

This  community  is  served  by  the  Edison  Electric  Illuminating 
Company,  of  Brockton,  the  tributary  population  being  59,385- 
The  city  of  Brockton  is  lighted  by  288  enclosed-arc  lamps  of 
the  6.6-amp  size,  at  a  price  of  $87  per  lamp-year,  on  all-night 
and  every-night  burning.  In  1909  these  lamps  averaged  10.8 
hours’  burning  per  night.  There  are  also  768  tungsten  street 
lamps  of  5.5-amp  rating,  for  which  the  city  pays  $17  per  year 
on  a  moonlight  schedule.  Last  year  the  average  burning  per 
night  was  5.2  hours.  The  company’s  street-lighting  income  was 
$27,373,  or  $0.46  per  capita,  and  for  this  service  834,353  kw- 
hours  were  delivered  at  the  switchboard,  at  an  average  price 
of  3.27  cents.  The  company’s  total  income  from  the  sale  of 
energy  was  $243,115,  of  which  street  lighting  represented  11.2 
per  cent. 

CAMBRIDGE. 

.A  population  of  about  97,434  is  served  by  the  Cambridge 
Electric  Light  Company.  The  street  lighting  of  the  territory 
is  handled  by  500  40-cp  lamps  at  a  price  of  $25  per  year  per 
lamp,  and  648  so-called  1200-cp  arc  lamps,  for  which  the  city 
pays  $90  per  year  each.  The  schedule  is  an  all-night  and  every- 
night  service  for  all  street  lamps.  The  company’s  street-lighting 
income  for  the  year  1909  was  $67,280,  of  which  $56,131  was  de¬ 
rived  from  arc  service  and  the  balance  from  incandescent 
lamps.  The  street-lighting  expenditure  of  the  community  per 
capita  was  $0.69,  and  for  this  purpose  the  company  sold  1,498,- 
065  kw-hours,  at  an  average  price  of  4.5  cents  per  kw-hour. 
The  street-lighting  revenue  was  about  22  per  cent  of  the  total. 
The  total  energy  sales  for  the  year  were  5,706,241  kw-hours. 

FALL  RIVER. 

The  Fall  River  Electric  Light  Company  serves  a  population 
of  105.762,  and  the  streets  were  equipped  on  June  30,  1909, 
with  823  4-amp  magnetite  arc  lamps  supplied  with  direct  cur¬ 
rent  through  mercury-arc  rectifiers.  The  city  pays  the  company 
25  cents  per  lamp  per  night  for  these  lamps,  an  all-night  serv¬ 
ice  being  maintained  every  night  in  the  year.  The  revenue  of 
the  company  for  this  service  amounted  to  $74,677  in  1909,  or 
$0,705  per  capita,  and  the  energy  sales  for  street  lighting  were 
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*.173.458  kw-hours  at  an  average  cost  to  the  city  of  6.35  cents 
per  kw-hour.  The  total  sales  of  the  company  were  3,194,652 
kw-hours,  and  the  total  income  was  $229,143,  so  that  the  street 
lighting  represented  37  per  cent  of  the  energy  sold  and  32.5 
per  cent  of  the  income.  The  latest  report  of  the  company  filed 
with  the  state  (1009)  gives  no  incandescent  street  lighting  in 
the  city  up  to  June  30,  1909. 

FITCHBURG. 

On  June  30,  1909,  the  Fitchburg  Gas  &  Electric  Light  Com¬ 
pany  had  164  40-cp  incandescents  and  326  arc  lamps  on  its 
street  circuits,  the  price  of  the  former  being  $20  and  of  the  lat¬ 
ter  $95  per  lamp-year.  All-night  service  was  furnished,  and 
the  income  from  incandescent  street  lighting  in  1909  was  $2,668 
and  from  arc  lighting  $30,998,  making  a  total  income  of 
$33,666,  which,  with  a  population  of  33,021  on -the  basis  of  the 
1905  census,  gave  a  per  capita  expenditure  of  $1.02.  The  city 
purchased  701,400  kw-hours  at  an  average  cost  of  4.8  cents 
each  for  this  service.  About  25  per  cent  of  the  company’s 
revenue  came  from  street  lighting.  The  total  energy  sales  for 
the  year  were  approximately  3,300;000  kw-hours. 

HAVERHILL. 

The  Haverhill  Electric  Company,  which  serves  a  territory  of 
about  37,830  inhabitants,  lights  the  streets  with  203  titanium  arc 
lamps  of  2.5-amp  rating,  on  an  all-night  schedule  at  a  price  of 
$100  per  lamp  per  year.  The  company  also  furnishes  six  25-cp 
carbon  incandescent  lamps  for  street  service  at  a  price  of  $26 
per  lamp-year.  In  1909  the  street-lighting  income  of  the  com¬ 
pany  was  $20,402,  and  the  output  was  148,140  kw-hours,  or 
about  7300  kw-hours  per  lamp.  These  cost  the  city  13.8  cents 
per  kw-hour,  but  the  charge  per  capita  was  only  $0.54.  There 
are  as  yet  no  street  tungsten  lamps  in  use  in  Haverhill.  The 
company’s  total  income  from  sales  of  electricity  was  $155,149 
in  1909,  and  the  total  energy  sales  were  2,867,710  kw-hours. 
The  street-lighting  income  represented  about  13  per  cent  of 
the  whole. 

LAWRENCE. 

The  Lawrence  Gas  Company  supplies  street  illumination  in 
Andover,  Lawrence,  Methuen  and  North  Andover;  its  tribu¬ 
tary  population  is  estimated  at  89,972  persons.  Arc  lamps 
furnish  the  bulk  of  street  illumination  in  this  territory,  al¬ 
though  in  Methuen  there  are  about  250  incandescent  lamps  of 
the  40-watt  size.  The  total  income  of  the  company  from 
street  lighting  was  $64,997  i**  1909,  or  $0.72  per  capita,  and 
this  service  required  the  delivery  at  the  busbar  of  1,145,849 
kw-hours,  the  average  return  per  kw-hour  to  the  company  be¬ 
ing  5.65  cents.  All-night  service  is  given  in  Lawrence  and  the 
streets  are  lighted  until  midnight  in  the  other  towns.  The  total 
electric  service  income  of  the  company  in  1909  was  $225,539, 
and  the  total  output  sold  was  3,354,849  kw-hours.  The  price 
for  arc  lighting  in  Lawrence  for  street  service  varied  from 
$80  to  $90,  according  to  the  size  of  the  lamp. 

LOWELL. 

The  tributary  population  of  the  Lowell  Electric  Light  Cor¬ 
poration  is  110,786,  and  the  company  lights  the  city  of  Lowell 
by  561  7.5-amp  alternating-current  enclosed-arc  lamps  on  an 
all-night  basis  at  a  price  of  $100  per  lamp  per  year.  There 
are  also  in  service  in  the  city  531  tungsten  street  incandescent 
lamps  of  the  series  type,  60-cp  size,  for  which  the  city  pays 
$23.50  per  lamp-year.  These  operate  on  an  all-night  schedule. 
In  the  outlying  districts  there  are  now  in  service  about  376 
series-incandescent  lamps  of  from  25-cp  to  40-cp  rating,  the 
majority  being  of  the  larger  size.  The  prices  of  these  lamps 
vary  from  $18  to  $24  per  year.  In  the  fiscal  year  1909  the  com¬ 
pany’s  total  street-lighting  income  was  $71,636,  or  $0.65  per 
capita.  Arc  lighting  furnished  $54,820  and  incandescent  service 
the  balance.  The  street-lighting  income  was  20.5  per  cent  of 
the  whole.  The  company’s  street-lighting  output  was  1,205,755 
kw-hours,  and  the  average  return  per  kw-hour  in  this  serv¬ 
ice  was  5.95  cents. 

LYNN. 

The  Lynn  Gas  &  Electric  Company  serves  a  territory  having 
a  population  of  89,358  persons,  and  in  the  city  of  Lynn  it  sup¬ 
plies  energy  to  340  arc  lamps  of  so-called  2000  cp  at  a  price  of 
$94.90  per  lamp-year.  There  are  also  1340  incandescent  lamps 


of  40  cp  in  street  service;  this  company  was  one  of  the  first  to 
adopt  tungsten  lamps  for  the  lighting  of  the  less  prominent 
thoroughfares.  The  latter  lamps  operate  on  a  moonlight 
schedule  at  a  price  of  $15.50  per  lamp-year.  The  company  uses 
no  carbon  lamps  in  its  street  system.  The  arc  lamps  in  Lynn 
operated  ii  hours  per  night  in  1909,  and  the  incandescent 
lamps  8.6  hours.  In  the  adjoining  towns  of  Nahant,  Saugus 
and  Swampscott  there  are  about  256  tungsten  lamps  in  street 
service,  the  size  being  40  watts  each.  The  rates  for  these  lamps 
vary  from  $16  to  $18  per  year.  There  are  also  about  208  arc 
lamps  in  these  towns,  of  so-called  1200  cp  each,  and  the  prices 
vary  from  $67  to  $73.50  per  year.  The  total  street-lighting 
revenue  of  the  company  in  1909  was  $73,811,  or  $0,825  per 
capita.  The  company’s  total  income  was  $367,408.  For  the 
street-lighting  service  the  company  delivered  1,300,800  kw- 
hours  at  an  average  return  of  5.7  cents  each. 

MALDEN. 

The  cities  of  Malden,  Everett,  Melrose  and  the  town  of 
Medford  are  served  by  the  Malden  Electric  Company,  and  their 
combined  population  is  101,129.  The  territory  is  largely  subur¬ 
ban  and  within  an  area  of  about  5  miles  from  Boston.  On 
June  30,  1910,  .the  street  lighting  of  Malden  was  supplied  by 
123  arc  and  1167  incandescent  lamps  at  a  revenue  of  $2,824  per 
month.  The  prices  of  additional  arc  lamps  are  $100  per  lamp- 
year  and  of  incandescent  lamps  $18.75  per  lamp-year.  The 
arc  lamps  are  of  2000  rated  cp,  and  are  run  nightly  from  dusk 
to  daylight.  The  incandescent  lamps  are  of  the  40-cp  tungsten 
type,  1145  being  operated  every  dark  hour  from  dusk  to  day¬ 
light,  and  the  remaining  22  on  the  arc  circuit  every  night  and 
all  night  without  extra  charge. 

In  Medford  168  arc  lamps  of  2000  rated  cp  are  operated 
every  dark  hour  of  every  night  from  dusk  to  daylight,  and 
during  the  months  of  June  to  September,  inclusive,  they  are 
run  every  night  and  all  night.  There  are  585  incandescent 
tungsten  lamps  of  40  cp  run  every  dark  hour  from  dusk  to  2 
a.  m.,  and  a  few  lamps  of  16  cp  run  all  night.  The  price  for 
each  arc  lamp  per  year  on  the  basis  of  a  lo-year  contract  is 
$76.63  and  for  each  incandescent  lamp  on  the  same  basis  $14.22. 

Melrose  is  lighted  by  62  arc  lamps  of  2000  rated  cp  run  every 
dark  hour  from  dusk  to  daylight.  The  price  per  lamp  per  year 
is  $88.  There  are  642  40-cp  tungsten  lamps  operated  every 
dark  hour  from  dusk  to  12:30  a.  m.  The  price  of  the  latter 
is  $15  each  per  year. 

Everett  is  provided  with  140  lamps  of  2000  rated  cp  oper¬ 
ated  every  dark  hour  from  dusk  to  daylight.  The  price  per  arc 
per  year  is  $88.  There  are  646  tungsten  lamps  of  4c  cp  oper¬ 
ated  until  12:30  a.  m.  The  price  is  $15  per  year  for  the 
Everett  incandescent  lamps. 

The  Malden  company’s  street-lighting  revenue  was  $89,994 
in  1909,  and  the  per  capita  expenditure  of  the  territory,  $0.89. 
The  total  output  for  street  lighting  was  1,187,180  kw-hours, 
and  the  average  return  7.6  cents.  In  Malden  and  Everett  the 
company  recently  changed  the  lighting  from  the  25-cp  carbon 
standard  to  the  40-watt  tungsten  service  without  extra  charge. 

MARLBORO. 

A  population  of  18,857  *s  served  by  the  Marlboro  Electric 
Company,  the  street  lighting  being  entirely  by  tungsten  lamps 
in  the  city  of  Marlboro  and  the  towns  of  Berlin,  Cordaville, 
Fayville,  Northboro  and  Southboro.  The  company  reported 
637  tungsten  lamps  of  40  cp  in  its  territory,  with  the  addition 
of  270  lamps  of  60  cp  to  the  installation  in  the  city  of  Marl¬ 
boro.  The  rates  on  these  lamps  varied  from  $15.75  to  $18  per 
year.  The  total  street-lighting  revenue  of  the  company  in 
1909  was  $14,572,  or  $0.77  per  capita,  and  the  company’s  output 
for  this  service  was  186,834  kw-hours.  All  of  the  arc  lamps 
formerly  in  Marlboro  were  discontinued  in  1909  and  replaced 
by  tungsten  lamps.  The  average  revenue  per  kw-hour  from 
street  lighting  was  7.8  cents,  and  the  company’s  total  income 
for  1909  was  $70,554. 

NEW  BEDFORD. 

The  New  Bedford  Gas  &  Electric  Company  supplies  street 
lighting  in  the  municipalities  of  New  Bedford  and  Fairhaven, 
the  tributary  population  being  79,777.  The  greater  part  of 
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the  lighting  is  performed  by  arc  lamps  of  1200  rated  cp  at  a 
price  of  $97.56  per  lamp-year,  the  burning  being  on  an  all- 
night  basis.  There  were  268  arc  lamps  in  the  service  in  1909 
and  about  142  incandescent  lamps,  mostly  of  16  cp.  The  bulk 
of  the  incandescent  service  was  in  Fairhaven,  the  principal 
price  being  6.5  cents  per  lamp  per  night,  on  a  moonlight 
schedule.  The  company’s  street-lighting  income  in  1909  was 
$27,330.  or  $0.34  per  capita,  and  the  output  for  this  service  was 
482,584  kw-hours  at  an  average  price  of  5.65  cents. 

QUIHCY. 

The  Quincy  Electric  Light  &  Power  Company  earned  $23,621 
in  the  fiscal  year  1909  from  street  lighting,  the  service  being 
rendered  to  a  population  of  28,076  persons.  There  were  756 
32-cp  incandescent  lamps  at  a  price  of  $16.50  per  lamp-year,  and 
the  greater  portion  of  the  remaining  service  was  handled  by 
169  arc  lamps  of  6.6-amp  rating,  the  price  for  the  latter  being 
$70  per  year.  A  i  a.  m.  schedule  was  performed.  The  per 
capita  income  from  street  lighting  was  $0.84,  and  the  output 
for  this  service  300,051  kw-hours,  for  which  the  company  re¬ 
ceived  an  average  return  of  7.9  cents  each. 

REVERE. 

The  Suburban  Gas  &  Electric  Company  serves  the  towns  of 
Revere  and  Winthrop,  both  being  Boston  suburbs.  In  each 
town  all  the  new  lighting  is  performed  by  tungsten  lamps. 
There  are  254  incandescent  lamps  of  40  cp  in  Revere  and  242 
in  Winthrop.  Revere  has  141  arc  lamps  of  2000  rated  cp  and 
Winthrop  82.  A  price  of  $88  per  arc  lamp  per  year  is  made 
on  a  moonlight  schedule,  while  the  average  price  per  incan¬ 
descent  ns  about  $19  per  year.  In  general,  five  40-cp  tungsten 
lamps  replace  one  arc  lamp  with  satisfaction  to  the  community. 
The  tributary  population  is  19,693,  and  the  street-lighting  reve¬ 
nue  per  capita  in  1909  was  $1.40.  The  company  had  a  street¬ 
lighting  output  of  489,260  kw-hours,  at  an  average  rate  of  5.6 
cents  per  kw-hour,  so  that,  although  the  per  capita  rate  was 
relatively  high  on  account  of  the  volume  of  lighting  and  small 
population  of  the  wide  area  served,  the  rate  for  electrical  en¬ 
ergy  compared  favorably  with  that  in  other  municipalities. 

SALEM. 

The  population  served  by  the  Salem  Electric  Lighting  Com¬ 
pany  is  37.627  persons,  and  the  street-lighting  income  for  1909 
was  $43,602,  or  $1.16  per  capita.  The  output  for  this  service 
was  714.680  kw-hours,  and  the  average  revenue  per  kw-hour 
was  6.1  cents.  There  were  503  incandescent  lamps  of  from  30 
cp  to  50  cp,  and  320  arc  lamps  of  6.6-amp  rating.  The  prices 
per  lamp  were,  respectively,  $22  per  year  for  the  smaller  in¬ 
candescent  lamps  and  $36  per  year  for  the  larger  ones.  Arc 
service  was  charged  for  at  the  rate  of  $95  per  year.  All  the 
service  was  on  the  all-night  basis. 

SPRINGFIELD 

The  United  Electric  Light  Company  supplied  street  lighting 
in  Agawam,  Ludlow,  Springfield  and  West  Springfield,  there 
being  on  June  30,  1909,  in  service  a  total  of  1115  arc  lamps  of 
the  1200  rated  cp  size  and  about  428  incandescent  lamps  of 
60  cp  and  40  cp.  In  Springfield  there  are  now  in  service  175 
75-watt  tungsten  lamps  operating  on  5-amp  series  direct-current 
arc  circuits,  for  which  the  company  receives  $15  per  year  for 
4000  hours’  service.  The  company  reports  that  it  is  getting 
excellent  life  from  some  of  these  lamps,  which  have  operated 
for  over  3000  hours.  The  population  served  is  about  86,486. 
The  street-lighting  income  for  the  fiscal  year  1910  was  $92,670, 
or  $1.07  per  capita,  and  the  output  for  this  purpose  was  1,996,- 
800  kw-hours.  The  revenue  averaged  4.65  cents  per  kw-hour. 

WORCESTER. 

Worcester,  like  Fall  River,  is  lighted  almost  entirely  by  mag¬ 
netite  arc  lamps  of  the  4-amp  size.  These  are  supplied  with 
direct  current  by  mercury-arc  rectifiers  and  the  city  pays  the 
company  25  cents  per  lamp  per  night.  There  were  852  of  these 
lamps  in  service  on  June  30,  1909,  and  the  company’s  street¬ 
lighting  income  for  that  year  was  $80,633,  giving  a  per  capita 
street-lighting  revenue  of  $0,615  on  a  population  of  131,549 
persons.  The  output  for  street  lighting  was  1,301,100  kw-hours, 
and  the  income  per  street-lighting  kw-hour  6.2  cents. 

In  the  accompanying  table  is  given  a  summary  of  the  street- 
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lighting  earnings,  outputs  and  revenue  of  the  companies  above 
reviewed : 


SUMMARY  OF  ENERGY  SALES,  I909,  STREET  LIGHTING. 


Company  1 

i 

1 

Population  ; 
Tributary  i 
(1905)  , 

Street  1 
Lighting 
Income 

i 

1 

Street 
Lighting 
Income 
per  Capita 

j 

Kw-hours  ! 
Street 
Lighting 

i 

Street 
Lighting 
income  per 
Kw-hour 
Cents 

Attleboro . 

12,702 

$13,937  ' 

$1.10 

186.076 

7.5 

Boston  (Edison) . 

703,597 

503.861 

0.715 

11.218.247 

4.5 

Brockton . 

59,385 

27,373 

0.46 

834,353 

3.27 

Cambridge . 

97.434 

67,280 

0.69 

1,498,065 

4.5 

Fall  River . 

105.762 

74,677 

0.705 

1,173,458 

6.35 

Fitchburg . 

33.021 

33,666 

1.02 

701.400 

4.8 

Haverhill . 

37,830 

20,402 

0.54 

148,140 

13.8 

Lawrence . 

89,972 

64,997 

,  0.72 

1,145,849 

5.65 

Lowell . 

110,786 

71,636 

0.65 

1,208,755 

5.95 

Lynn . 

89,358 

73,811 

0.825 

1,300,800 

5.7 

Malden . 

101.129 

89.994 

0.89 

1  1,187,180 

7  6 

Marlboro . 

18,857 

14,572 

0.77 

186,834 

7.8 

New  Bedford.. . . 

79.777 

27,330 

0.34 

482.584 

5.65 

Quincy . 

1  28.0761 

23,621 

0.84 

300,051 

1  7 .9 

Revere . 

19.693^ 

1  27,492 

1.40 

489,260 

1  5.6 

Salem . 

37.627 

!  43,602 

1.16 

714,680 

6.1 

^ringfield* . 

Worcester . 

86.486 

92,670 

1.07 

1,996,800 

i  4.65 

;  131.549 

80,633 

0.615 

1,301,100 

1  6-2 

1 

♦Year  ending  June  30,  1910. 


TUNGSTEN  LAMPS  IN  MT.  CLEMENS,  MICH. 

Mr.  Thomas  Hinks,  of  Mt.  Clemens,  Mich.,  gave  his  ex¬ 
perience  in  the  introduction  of  tungsten  lamps  at  Mt.  Clemens 
before  the  Michigan  Electric  Association  convention  at  Port 
Huron,  Aug.  i8,  1910.  His  company  formerly  operated  a  flat- 
rate,  series,  direct-current,  arc  circuit  for  commercial  lighting. 
This  system  was  a  source  of  numerous  complaints,  because  it 
was  not  operated  24  hours  a  day,  and  the  opinions  of  various 
customers  differed  so  much  as  to  the  times  that  light  was  neces¬ 
sary. 

In  December,  1908,  after  notifying  the  customers  by  letter, 
the  company  discontinued  its  series  arc  system,  and  replaced  the 
arcs  with  two-lamp  and  three-lamp  fixtures,  equipped  with  100- 
watt  tungstens  and  reflectors.  The  company  installed  a  three- 
lamp  fixture  with  lOO-watt  tungsten  lamps  and  shades  com¬ 
plete  for  $10,  and  to  satisfy  the  customers  allowed  them  $5  on 
each  $10  fixture  installed,  because  the  customer  paid  $10  to 
have  the  flat-rate  arcs  installed.  This  plan  was  agreeable  to  all 
concerned.  At  present  90  per  cent  of  the  business  houses  in 
Mt.  Clemens  are  lighted  by  the  electric  light  company,  and 
there  are  not  over  16  per  cent  of  this  number  that  have  not  at 
least  one  tungsten  lamp  installed. 

It  took  about  one  year  to  displace  about  50  gas  arcs  and  10 
gasoline  lamps.  While  some  of  the  previous  flat-rate  customers 
paid  less  than  formerly,  after  a  change  to  the  tungstens  on  a 
meter  basis,  others  increased  their  consumption,  but  were 
satisfied  because  they  had  more  light  and  better  distribution, 
and  could  have  it  whenever  wanted.  A  number  of  500-watt 
multiple  arcs  were  remodeled  for  tungsten  lamps.  The  lower 
portion  of  the  lamp  and  carbon  holder  was  removed  and  three 
ordinary  sockets  substituted,  with  three  60-watt  tungsten  lamps. 
Fourteen  of  these  so-called  “tungsten  arcs’’  have  been  installed 
for  lighting  outside  stores  and  entrances  to  amusement  places. 
The  average  life  of  tungsten  lamps  installed  in  Mt.  Clemens  is 
about  950  hours.  One  lamp  in  the  City  Hall  clock  tower  has 
burned  2150  hours,  and  three  more  in  different  places  1800 
hours  each.  While  at  first  there  were  complaints  from  early 
burnouts,  during  the  last  12  months  the  complaints  have  been 
few. 

In  discussion  of  the  paper,  Mr.  A.  C.  Marshall,  of  Port 
Huron,  said  that  his  company  had  between  300  and  400  multiple 
alternating-current  arc  lamps  in  service  three  years  ago,  and 
none  of  them  is  in  service  now  as  the  result  of  the  introduction 
of  tungsten  lamps.  Many  of  the  former  arc  consumers  re¬ 
duced  their  consumption.  However,  there  was  an  increase  in 
other  business,  and,  on  the  whole,  his  company  is  pleased  with 
the  tungsten  lamp. 
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THE  TUNGSTEN  LAMP 

and  the 

CENTRAL  STATION 


Opinions  from  Central  Stations  on  the  Tungsten  Lamp 
Situation. 

WO  years  ago  this  journal  made  a  canvass  of  a  selected 
list  of  central  stations  in  order  to  record  their  ex¬ 
perience  in  meeting  the  tungsten-lamp  situation,  which 
at  that  time  appeared  to  present  problems  of  the  greatest  im¬ 
port  to  the  electric  lighting  industry.  The  replies,  which  were 
printed  in  the  issue  of  Sept.  5,  1908,  indicated  that  while  the 
radical  nature  of  the  situation  presented  by  the  advent  of  a 
lamp,  which,  on  the  basis  of  equal  light  would  reduce  meter 
bills  by  two-thirds,  was  clearly  recognized,  yet  that  the  more 
enterprising  element  of  the  central-station  industry  had  imme¬ 
diately  responded  to  the  emergency,  and  optimism  was  the 
prevailing  note  of  the  opinions  offered  as  to  the  ultimate  effect 
of  the  new  lamp  on  central-station  income.  The  results  of  a 
similar  canvas  recently  made  are  given  below,  from  which  it 
will  be  seen  that  the  optimism  of  two  years  ago  was  fully 
justified  in  the  case  of  those  stations  which  attacked  the  prob¬ 
lem  intelligently  and  energetically.  In  fact,  among  such  sta¬ 
tions  there  would  no  longer  be  a  tungsten-lamp  situation  were 
it  not  for  a  recent  complication  arising  from  the  appearance  on 
the  market  of  low  candle-power  lamps.  The  opinions  of  central- 
station  men  on  this  subject  are,  at  the  present  time,  of  the 
highest  interest.  As  supplementary  to  this  section,  attention  is 
particularly  directed  to  the  article  elsewhere  on  the  Hartford, 
Conn.,  central-station  business  methods,  which  includes  an 
account  in  detail  of  the  means  there  used  in  the  introduction 
of  the  tungsten  lamp,  and  the  manner  in  which  it  enabled  resi¬ 
dence  lighting  to  be  greatly  extended.  Several  additional  ar¬ 
ticles  bearing  more  or  less  directly  on  the  subject  of  this  section 
will  also  be  found  on  other  pages. 

PORTLAND,  OREGON. 

We  have  kept  no  statistics  to  show  the  exact  effect  of  tung¬ 
sten  lamps  on  our  lighting  business,  but  are  confident  that  the 
effect  has  been  decidedly  a  beneficial  one,  as  we  have  been  en¬ 
abled  to  secure  many  customers  who  were  formerly  customers 
of  the  gas  company,  and  whom  we  had  previously  been  unable 
to  close  contracts  with  for  electric  service.  It  is  largely  be¬ 
cause  of  the  fact  that  we  were  so  confident  that  the  effect  of  the 
lamps  would  be  beneficial  that  we  have  not  thought  it  neces¬ 
sary  to  keep  any  statistics  of  the  results  produced  by  the  intro¬ 
duction  of  the  lamp. 

We  deem  it  very  advisable  to  push  the  use  of  the  40-watt 
lamp  to  prevent  the  use  of  smaller  lamps  as  much  as  possible. 
It  stands  to  reason  that  customers  once  induced  to  use  the  40- 
watt  lamps  will  not  be  satisfied  with  the  amount  of  illumination 
obtained  from  the  smaller  lamps. — JV.  M.  Hamilton,  illuminat¬ 
ing  engineer,  Portland  Railway,  Light  &  Power  Company. 

WINDSOR  LOCKS,  CONN. 

There  was  no  question  that  the  tungsten  lamp  would  be  de¬ 
manded  by  the  public  and  would  come  into  general  use.  In 
cases  where  central  stations  have  been  reluctant  in  putting  out 
tungsten  lamps,  contractors  have  sold  them,  particularly  in 
25-watt  size,  which  has  been  not  only  detrimental  to  central- 
station  revenue,  but  also  a  handicap  to  the  general  introduc- 
•  tion  of  the  lamp,  as  the  25-watt  lamp  was  short-lived.  For  the 

past  year  and  a  half  we  have  been  pushing  tungsten  lamps  and 
trying  to  educate  the  public  up  to  the  use  of  them.  We  have 
given  public  lectures,  demonstrating  the  increased  illumination 
obtainable  by  the  use  of  tungsten  lamps  with  Holophane  shades. 
We  ran  a  house-wiring  campaign  in  which  we  furnished  10 
40-small-bulb  tungsten  lamps.  Practically  all  business  places 
in  our  territory  are  using  tungsten  lamps  with  satisfaction. 

!  We  have  sold  tungsten  lamps  at  5  cents  less  than  the  regular 

I  list  price,  with  the  exception  of  the  25-watt  lamp,  which  we 

I 

i 


sold  at  the  same  price  as  the  40-watt  lamp  in  order  to  encour¬ 
age  the  latter  in  preference  to  the  25-watt  lamp.  Eighty  per 
cent  of  our  lamp  sales  during  the  past  year  were  tungsten 
lamps.  Of  this  80  per  cent,  17  per  cent  were  25-watt  lamps, 

23  per  cent  60-watt  lamps,  and  60  per  cent  were  40-watt  lamps. 
The  tungsten  lamp  has  been  a  means  of  entirely  removing 
complaints  of  poor  service  in  cases  where  there  was  trouble 
with  old  lamps.  Where  tungsten  lamps  are  used,  the  only 
complaint  seems  to  be  the  fragility  of  the  lamp  itself.  Some 
people  would  rather  put  up  with  the  yellow  light  of  the  carbon 
lamp  and  pay  for  the  increased  energy  consumed  rather  than 
stand  the  high  lamp  renewal  charges.  Owing  to  the  introduc¬ 
tion  of  the  tungsten  lamp  our  revenue  has  not  increased  in 
proportion  to  the  number  of  consumers  added,  but  we  have 
added  considerable  business  by  the  use  of  the  tungsten  lamp 
that  could  not  have  been  obtained  otherwise. 

For  regular  lighting,  as  in  dining-rooms,  libraries  and  kitch¬ 
ens,  the  40-watt  unit  is  as  small  as  should  be  used.  For  closets, 
cellars  or  where  lamps  are  only  turned  on  occasionally,  we 
recommend  carbon  lamps  of  smaller  candle-power,  as  tungsten 
lamps  would  probably  be  broken  before  the  saving  of  energy 
would  equal  the  difference  in  the  cost  of  the  lamp.  During  the 
past  18  months  we  have  changed  all  our  arc  lamps  and  carbon 
street-series  lamps  to  tungsten  series  lamps,  and  the  results 
have  been  very  satisfactory.  By  this  change  we  have  been 
able  to  reduce  the  size  of  our  current  regulator  from  17^  kw 
to  8  kw,  and  from  31  kw  to  I7J4  kw,  in  each  case  supplying  an 
increased  number  of  lamps  on  the  circuit.  We  are  experien¬ 
cing  exceedingly  long  life  in  these  street  lamps,  and  will  later 
on  have  some  definite  information  on  this  point,  as  we  are  just 
beginning  to  keep  a  history  card  of  each  lamp  on  the  circuit. — 
Walter  P.  Schwabe,  general  manager.  Northern  Connecticut 
Light  &  Power  Company. 

EAU  CLAIRE,  WIS. 

The  introduction  of  the  tungsten  lamp  on  our  circuit  has  been 
successful  in  two  ways.  We  are  giving  practically  all  of  our 
customers  more  light,  and  very  few,  if  any,  customers  are  using 
less  current  than  they  did  before  the  introduction  of  the  lamp. 
We  have,  furthermore,  succeeded  in  securing  a  great  many  cus¬ 
tomers  whom  we.  could  not  get  with  the  older  form  of  lamps. 

I  would  prefer  to  see  a  60-watt,  small-bulb  tungsten  lamp  at 
least  no  larger  than  the  old  32-cp  lamp.  I  find  that  most  of 
our  customers  desire  more  light  rather  than  small  bills.  We 
do  not  encourage  the  25-watt  tungsten  lamp,  but  carry  it  in 
stock  for  such  people  as  may  demand  it.  We  lead  them  toward 
the  40-watt  size  by  keeping  the  difference  in  the  cost  of  the 
two  lamps  only  5  cents. 

We  are  still  having  some  trouble  with  tungstens  blackening 
and  do  not  have  entirely  satisfactory  results  from  tungstens 
burned  in  horizontal  position.  We  hope  the  manufacturers  will 
improve  the  filament  material,  as  this  will  be  a  great  advantage 
to  the  lamp. — A.  E.  Peirce,  assistant  manager,  Chippewa  Val¬ 
ley  Raihvay,  Light  &  Power  Company. 

DENVER,  COL. 

Our  experience  in  the  introduction  of  tungsten  lamps  on 
revenue  has  been  an  increase  rather  than  a  decrease.  This  is 
accounted  for  through  our  sign  and  illuminating  departments 
conferring  in  nearly  every  instance  with  our  consumers  and 
recommending  the  installation  of  high  candle-power  lamps; 
otherwise  the  consumer  would  be  apt  to  arrange  his  installation 
according  to  past  standards  that  would  give  him  the  same  light 
at  about  one-third  the  cost.  We,  of  course,  recommend  pre¬ 
cisely  the  reverse,  namely,  about  the  same  kilowatt  consump¬ 
tion  giving  the  consumer  about  three  times  the  light.  The  re¬ 
sult  has  been  that  we  have  greatly  increased  the  standard  of 
illumination,  which,  in  turn,  has  led  at  least  to  a  continuance 
of  the  same  revenue,  while  in  many  cases  we  note  an  increased 
revenue  due  to  a  scientific  arrangement  of  lights  and  the  con¬ 
sequent  increased  standard  of  illumination. 

During  the  past  two  years  nearly  all  of  our  many  window¬ 
lighting  contracts  have  been  changed  from  carbon-filament  to 
tungsten  lamps,  which  in  turn  led  in  many  cases  to  tungsten 
lamps  being  installed  foi*  interior  lighting.  We  have  installed 
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for  exterior  and  interior  lighting  many  250-watt  tungstens. 
In  our  windows  we  use  mostly  100- watt  tungstens.  We  prefer 
to  encourage  the  use  of  40-watt  or  even  60-watt  lamps  as  op¬ 
posed  to  the  use  of  low  candle-power  lamps. 

We  sell  25- watt,  40-watt,  60-watt,  too- watt  and  250-watt 
lamps.  Our  average  candle-power  on  tungsten  lamps  sold  is 
107  on  a  flat  rate  and  65  on  a  meter  rate,  which  proves  the  ad¬ 
visability  of  the  central  station  controlling  the  lamp  situation, 
for  I  am  told  that  in  towns  where  the  dealers  handle  the  lamps 
the  average  candle-power  lamp  sold  is  much  less  than  the  above 
mentioned. — Clare  N.  Stannard,  secretary  and  commercial 
manager,  Denver  Gas  &  Electric  Company. 

DUBUQUE,  IOWA. 

The  experience  of  the  Union  Electric  Company  following  the 
introduction  of  the  tungsten  type  of  lamp  has  been  along  lines 
which  have  proved  entirely  satisfactory  to  the  company.  We 
liave  no  respect  for  the  “bogey-man”  theory  that  the  introduc¬ 
tion  of  this  lamp  would  result  in  the  curtailment  of  the  central- 
station  income.  There  is  undoubtedly  a  marked  economy 
from  the  viewpoint  of  the  consumer  through  the  use  of  this 
lamp,  and  this  condition  in  itself  is  of  inestimable  value  to  the 
company  in  that  it  is  directly  responsible  for  the  securing  of 
many  additional  consumers,  and  at  the  same  time  induces  all 
consumers  to  use  the  service  much  more  freely  than  under  the 
conditions  obtaining  with  the  units  of  less  efficiency.  Without 
condemning  the  low-wattage  units  we  will  say  that  our  ex¬ 
perience  has  been  more  satisfactory  with  those  of  60-watt,  100- 
watt  and  150-watt  rating.  It  appears  to  us  that  the  larger  the 
wattage  capacity  of  the  lamp,  the  more  opportunity  is  afforded 
the  manufacturers  to  strengthen  the  filament,  thereby  conduc¬ 
ing  to  a  longer  life.  To  summarize,  the  tungsten  lamp  has  done 
much  to  strengthen  central-station  companies  with  their  cus¬ 
tomers  and  has  been  directly  responsible  for  the  large  increase 
in  connected  load  as  reported  by  many  of  the  central  stations. — 
L.  D.  Mathes,  general  manager.  Union  Electric  Light  Company. 

BENTON  HARBOR.  MICH. 

Starting  with  one  of  the  first  orders  placed  in  the  state  of 
Michigan  for  a  standard  package  of  tungsten  lamps  (too  watts) 
we  have  steadily  pushed  the  use  of  these  lamps  and  to-day  are 
carrying  in  stock  upward  of  30  standard  packages  of  lamps 
varying  in  size  from  a  20-watt  to  a  500-watt.  We  have  been 
able  to  show  during  this  time  an  increase  of  practically  100  per 
cent  per  annum  in  lighting  receipts. 

In  lighting  we  recommend  the  use  of  various  sizes  of  lamps, 
endeavoring  in  every  way  to  reduce  the  cost  of  lighting  to  the 
customer.  In  1907  we  had  a  few  of  the  stores  using  electric 
light  for  general  illumination,  nearly  all  of  them,  of  course, 
burning  a  small  amount  of  light  for  basement  and  show-window 
lighting,  but  the  most  were  gas  consumers,  so  far  as  general 
illumination  went.  Now  we  have  a  few  using  gas  for  general 
illumination,  but  most  of  them  are  using  electric  light  through¬ 
out  their  stores.  The  customers  increase  in  numbers,  of  course, 
but  there  has  been  a  very  great  increase  in  the  amount  of  light 
used  by  each  individual,  thus  bringing  the  income  up  to  where 
it  would  have  been  at  that  time  had  they  used  the  ordinary 
carbon  or  Gem  lamps. 

In  the  residence  district  the  usual  complaint  from  the  cus¬ 
tomer  was  that  they  could  not  read  or  do  sewing  or  fancy 
work  by  electric  light,  the  illumination  not  being  sufficient  for 
that  purpose.  With  the  introduction  of  the  tungsten  lamp  we 
are  enabled  to  give  them  the  class  of  illumination  they  want 
at  a  price  they  can  afford  to  pay,  with  the  result  that  where  we 
had  one  or  two  customers  in  a  neighborhood,  we  now  have  four 
to  six  or  eight  customers. 

Our  position  at  the 'commencement  of  what  might  be  called 
the  tungsten  lamp  era  was  that  the  people  were  willing  to  pay 
a  certain  amount  for  lighting  and  were  bound  to  get  the  great¬ 
est  possible  amount  of  light  for  their  money;  and,  after  three 
years’  experience  we  are  more  than  ever  convinced  that  this  is 
the  correct  view. 

We  have  taken  on  a  number  of  customers  with  a  positive 
guarantee  to  reduce  the  cost  of  their  lighting  over  gas.  This 
we  have  been  enabled  in  every  case  to  do,  showing  a  saving  of 


.from  25  per  cent  to  35  per  cent.  It  has  been  our  experience 
that  they  invariably  add  to  their  lighting  system  sufficient  lights 
to  bring  their  monthly  bills  back  to  about  where  they  were  be¬ 
fore  the  change. 

Our  light  rates  are  based  on  the  hours  used  rather  than  the 
kw-hours  used.  This  has  been  a  great  help  to  us,  for  we  be¬ 
lieve  that  a  man  using  five  lights  on  an  average  of  four  hours 
per  day  is  a  much  better  customer  than  the  one  using  20  lights 
one  hour  per  day.  Our  rates  are  arranged  on  this  basis  and 
give  the  man  using  the  five  lights  exactly  the  same  rate  for  the 
first  hour  used  per  kw-hour  as  the  man  using  20  lamps  gets. 

To  offset  the  first  high  cost  of  the  tungsten  lamps  we  intro¬ 
duce  what  we  call  a  maintenance  rate,  furnishing  the  lamps 
and  maintaining  them  for  2  cents  per  kw-hour  consumed.  This 
has  proved  very  satisfactory  to  us  and  to  the  customer.  We 
find  that  after  the  first  installation  the  customer  comes  around 
with  the  proposition  that  if  we  will  allow  him  the  amount  he 
has  paid  for  maintenance  he  will  pay  for  his  lamps  and 
maintain  them  himself.  This,  of  course,  we  are  more  than 
willing  to  do,  so  that  our  maintenance  customers  gradually  be¬ 
come  owners  of  their  lamps.  We  have  yet  to  have  our  first 
tungsten-lamp  customer  go  back  to  any  other  form  of  illumi- 
nant. — John  A.  Cavanaugh,  superintendent  electric  light  depart¬ 
ment,  Benton  Harhor-St.  Joe  Railway  dr  Light  Company 
COLORADO  SPRINGS. 

The  tungsten-lamp  situation  to  date  is  one  that  has  been  of 
vital  interest  to  every  central-station  manager,  and  further 
rapid  exploitation  on  the  part  of  the  lamp  manufacturers,  par¬ 
ticularly  as  to  the  introduction  of  15-watt  and  25-watt  lamps  in 
large  quantities  is,  or  will  in  my  judgment,  become  a  menace  to 
the  lighting  industry. 

Many  companies,  including  our  own,  cannot  adopt  a  fixed 
charge  plus  a  kw-hour  rate  as  a  substitute  for  a  straight  rate 
for  the  reason  that  present  franchises  or  contracts  provide  that 
no  rate  shall  be  made  in  excess  of  a  fixed  amount  per  kw- 
hour.  A  differential  or  a  two-rate  method,  therefore,  could 
not  be  applied  with  the  expectation  that  the  income  would  be 
increased  from  the  short-hour  or  residential  class  of  business, 
unless  the  first  rate  or  the  fixed-charge  rate  be  placed  at  an 
amount  higher  than  prescribed  by  the  contract  or  franchises 
now  effective. 

As  a  consequence,  assuming  that  a  higher  rate  could  not  be 
made  effective,  the  introduction  of  large  quantities  of  15-watt 
or  25-watt  tungsten  lamps  in  residential  territory  would  pro¬ 
duce  only  one  result,  i.e.,  to  reduce  the  earnings  per  consumer. 
The  lamp  manufacturer  says  that  the  consumer  would  use  more 
units  of  light.  It  has  not  been  the  experience  in  the  past  that 
residential  consumers  would  order  new  fixtures  and  rewire 
their  houses  so  that  the  company  could  receive  as  much  earn¬ 
ings  in  the  future  from  the  use  of  more  units  when  the 
increased  candle-power  per  unit  on  the  old  basis  of  outlets 
would  give  a  greater  candle-power  per  room  than  enjoyed 
on  the  old  basis.  The  manufacturer’s  argument  might  apply  to 
large  residences,  but  the  majority  of  residential  business  in¬ 
cludes  houses  where  the  outlets  per  room  are  few  in  number. 

The  earnings  per  consumer  have  not  decreased  for  the  rea¬ 
son  that  to  keep  up  the  average  of  such  earnings  central-station 
companies  have  waged  vigorous  campaigns  for  the  sale  of  flat¬ 
irons,  toasters  and  other  auxiliary  appliances.  In  other  words, 
up  to  the  present  time  the  intensive  methods  used  in  increasing 
the  sales  and  the  use  of  energy  have  only  increased  to  a  very 
small  extent,  if  at  all,  in  many  instances,  the  earnings  per  con¬ 
sumer,  but  have  simply  overcome  the  deficiency  caused  by  the 
influx  of  tungsten  lamps.  Let  us,  therefore,  do  everything  pos¬ 
sible  to  discourage  the  use  of  the  tungsten  lamp  lower  in  candle- 
power  than  the  40-watt  type,  excepting,  of  course,  in  the  com¬ 
mercial  districts  where  each  installation  stands  on  its  own 
basis,  and  where  it  is  possible  to  increase  the  number  of  units 
of  light  to  make  up  the  deficiency  caused  by  the  increased  effi¬ 
ciency  per  unit,  or  at  least  ask  the  manufacturers  so  to  limit 
the  output  that  the  supply  will  fall  below  the  demand  for  a 
period  of  the  next  five  years. 

The  manufacturers  seem  to  overlook  the  fact  that  expenses 
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of  central-station  companies,  due  to  increased  cost  of  labor  and 
material,  are  increasing  from  year  to  year,  while,  on  the  other 
hand,  rates  for  electric  service  are  decreasing,  due  to  federal, 
state  and  municipal  regulation,  and  that  business  is  not  in¬ 
creasing  in  the  proper  proportion  to  overcome  the  increased 
efficiency  in  illumination  and  decrease  in  rates. 

Companies  like  our  own  that  are  not  on  a  free-renewal  basis, 
and  which  do  not  find  it  necessary  to  go  on  such  a  basis  to 
increase  their  business,  find  that  the  present  higher  cost  of 
tungsten  over  carbon-filament  lamps  helps  to  hold  down  the 
tungsten  situation;  but  in  the  event  of  large  increases  of  de¬ 
mand  for  tungsten  lamps,  with  a  corresponding  decrease  in 
price,  the  low-price,  low-wattage  tungsten  lamp  will  materially 
affect  our  earnings. — George  B.  Tripp,  general  manager,  Colo¬ 
rado  Springs  Light,  Heat  &  Power  Company. 

WATERLOO,  IOWA. 

The  last  year  has  seen  very  remarkable  developments  in  the 
introduction  of  the  tungsten  lamp,  more  particularly  in  the 
tungstolier  equipment.  The  more  popular  size  seems  to  be  the 
60-watt  lamp,  although  many  of  the  lOO-watt  size  are  put  out. 
We  are  still  selling  a  large  number  of  carbon-filament  lamps, 
but  a  considerable  falling  off  on  this  type  is  noticeable.  We 
have  done  very  little  active  work  in  pushing  the  tungsten  lamp, 
but  have  felt  that  it  would  procure  a  more  certain  foothold  by 
letting  it  take  its  course.  We  encourage  the  use  of  the  40-watt 
lamp  for  regular  lighting  and  do  not  handle  the  25-watt  size  at 
all,  leaving  that  for  the  supply  houses.  The  reduction  in  prices 
of  all  sizes  of  tungsten  lamps  has  helped  a  good  deal  in  its 
general  use.  There  is  general  feeling  on  all  sides  that  we  have 
not  yet  seen  the  fullest  development  of  electric  lamp  and 
many  are  letting  this  influence  them  to  some  extent  in  their  pur¬ 
chase  of  lighting  equipment.  Our  lighting  income  has  increased 
upward  of  22  per  cent  during  the  past  year,  which  is  quite  con¬ 
trary  to  our  expectations,  and  still  our  gas  lighting  has  not 
fallen  off  proportionately. — Austin  Burt,  General  Superinten¬ 
dent,  Citizens’  Gas  &  Electric  Company. 

SAULT  STE.  MARIE,  MICH. 

Since  I  gave  a  statement  to  the  Electrical  World  of  our  early 
beginning  in  the  installation  of  the  tungsten  lamps  in  1908,  there 
has  been  a  period  of  constant  progression.  We  have  carried 
forward  the  plan  then  adopted  of  practically  controlling  the 
tungsten  lamp  situation,  and  pushing  the  introduction  of  the 
lamp  as  rapidly  as  possible  by  giving  the  consumer  all  the 
illumination  possible  with  the  same,  or  nearly  the  same,  con¬ 
sumption  of  energy.  This  plan  has  resulted  in  nearly  all  our 
business  places  being  lighted  by  tungsten  lamps.  The  losses  in 
the  consumption  of  energy  in  some  places  has  been  more  than 
made  up  by  the  accession  of  places  which  had  been  using  gas. 

The  plan  adopted  of  introducing  the  lamps  in  clusters  of 
four  proved  so  satisfactory  that  when  the  lamp  manufacturers 
declined  to  continue  making  the  30-volt  lamp  for  series  use, 
with  which  we  started  the  tungsten  campaign,  we  had  no 
trouble  in  changing  to  the  120-volt  lamp  for  use  in  the  same  fix¬ 
tures,  and  so  well  established  had  this  manner  of  installation 
become,  and  so  satisfactory  has  it  proven,  that  practically  all  the 
new  installations  have  been  along  the  same  lines.  The  60- 
watt  lamp  has  been  used  almost  exclusively,  although  a  small 
number  of  the  smaller,  as  well  as  the  larger,  sizes  have  been 
called  for. 

We  supplied  the  lamp  in  the  first  instance  at  about  the  ordi¬ 
nary  retail  price,  and  the  renewals  at  a  lower  price,  that  would 
give  the  customers  about  the  same  average  benefit  that  had  ac¬ 
crued  from  the  free  renewal  of  the  carbon  lamp  for  the  watt- 
hours  used.  The  general  result  has  been  the  displacement  of 
a  large  proportion  of  gas  lighting  and  the  transformation  of 
every  dissatisfied  customer  into  a  satisfied  one,  kickers  being 
transformed  into  boomers  for  our  service. 

We  have  not  pushed  the  use  of  the  tungsten  lamps  in  our 
residence  districts  for  the  reason  that  we  could  see  no  way 
of  increasing  the  use  of  light  in  anywhere  near  the  proportion 
that  the  kw-hours  would  be  decreased;  and  under  the  condi¬ 
tions  existing  here  any  very  radical  reduction  in  the  watt-hour 
output  would  put  that  part  of  our  system  on  the  losing  side  of 


tne  ledger.  Neither  have  we  discouraged  their  use.  The  lamps 
are  for  sale  and  many  buy  them,  but  without  being  pushed  the 
use  does  not  appear  very  marked.  While  we  are  constantly 
putting  on  new  customers  our  residence  gross  does  not  in¬ 
crease.  By  following  this  plan  the  change  in  energy  consump¬ 
tion  comes  so  gradually  as  not  to  disturb  the  relative  condition 
between  the  gross  and  net  revenues. — William  Chandler,  vice- 
president  and  general  manager,  Edison  Sault  Electric  Company. 

KOKOMO,  INDIANA. 

The  amount  of  increase  of  yearly  business  has  been  much 
greater  since  the  appearance  of  the  tungsten  lamp  than  ever 
before.  The  decrease  of  energy  used  by  customers  has  been 
very  small  on  account  of  the  change  to  tungsten  installations. 
The  great  demand  seems  to  be  for  greater  light  rather  than  for 
smaller  bills.  Saloons  were  voted  out  of  business  in  this 
county  last  year,  and  we  supposed  that  there  would  be  con¬ 
siderable  decrease  in  business  of  this  kind  on  that  account,  but, 
on  the  other  hand,  by  the  use  of  tungsten  lamps,  the  business 
seemed  to  increase,  as  a  number  of  saloons  had  gas  and  gaso¬ 
line  plants  of  their  own,  and  other  businesses  going  into  the 
same  locations  made  an  opportunity  for  our  solicitors  to 
demonstrate  and  install  permanent  tungsten  installations,  re¬ 
sulting  in  an  increase  instead  of  decrease  of  business.  This 
we  do  not  believe  could  have  been  done  nearly  so  satisfactorily 
with  previous  methods  of  lighting. 

We  thoroughly  believe  that  the  40-watt  tungsten  lamps  should 
be  pushed  for  residence  lighting,  as  when  the  people  try  this 
lamp  they  almost  invariably  use  it  in  their  residences  in  prefer¬ 
ence  to  smaller  lamps,  when  it  is  explained  to  them  that  by 
the  use  of  the  40-watt  lamp  two-thirds  of  the  energy  is  saved 
compared  with  a  60-watt  carbon  lamp. — Phil.  H.  Palmer,  as¬ 
sistant  general  manager,  Kokomo,  Marion  &  Western  Traction 
Company. 

WALLA  WALLA,  WASH. 

It  has  been  my  experience  that  the  use  of  the  tungsten  lamp 
has  made  it  possible  for  the  central  station  to  increase  its  light¬ 
ing.  As  is  well  known,  when  this  lamp  was  first  put  on  the 
market  many  central-station  operators  felt  that  it  was  going 
to  cut  down  their  receipts  per  consumer.  I  did  not  feel  so,  as 
it  has  always  been  my  experience  that  if  you  can  show  a  con¬ 
sumer  a  device  that  is  cheaper  in  operating  than  the  one  he 
has  been  used  to  using,  he  will  install  it,  but  in  nine  cases  out 
of  ten  he  will  use  it  much  more  when  he  knows  it  to  be 
a  cheaper  operating  device,  so  that  in  the  long  run  his  con¬ 
sumption  will  be  as  large  as  it  was  previously. 

The  actual  figures  in  the  case  bear  out  my  opinion  on  the 
subject.  Taking  seven  different  cities,  located  in  as  many  dif¬ 
ferent  states,  I  find  that  the  average  receipts  per  consumer  in 
1907  were  $60.15  and  in  1907  the  tungsten  lamp  was  hardly 
known.  In  1908  average  receipts  per  consumer  in  these  same 
cities  were  $60.40,  showing  that  although  the  tungsten  lamps 
had  made  some  inroad  in  the  receipts,  nevertheless  there  had 
been  a  small  gain,  while  in  1909  these  same  cities  had  an  aver¬ 
age  receipt  per  consumer  of  $67.06. 

When  tungstens  are  first  installed  the  consumer’s  bills  may 
for  a  while  fall  off,  but  he  soon  becomes  aware  of  the  fact 
that  it  is  not  costing  him  as  much  to  use  this  lamp  as  it  did  the 
old  carbon  lamp,  and  he  at  once  begins  to  be  more  liberal  in 
their  use.  Personally,  I  believe  in  allowing  the  consumer  to  use 
as  small  a  tungsten  lamp  as  he  desires,  and  do  not  try  to  force 
a  40-watt  or  larger  upon  him ;  if  it  is  to  his  advantage  to  use  a 
25-watt  lamp  I  believe  in  telling  him  so.  In  this  way  I  have 
found  it  possible  to  install  our  service  in  the  premises  of  the 
laborer,  who  cannot  afford  large  bills,  and  I  have  not  found 
that  it  in  any  way  cut  down  our  receipts  from  large  consum¬ 
ers.  It  is  my  belief  that  wherever  you  can  do  so  it  is  an  ad¬ 
vantage  to  furnish  the  consumer  with  the  most  economical  in¬ 
stallation  possible,  and  by  so  doing  you  are  able  to  cut  out  all 
classes  of  other  lighting. 

To  sum  up  the  situation,  my  advice,  backed  by  the  experi¬ 
ence  of  the  last  two  years,  is  to  install  the  lamps  using  the 
smallest  amount  of  electricity  necessary  to  furnish  the  serv¬ 
ice  that  the  consumer  needs,  and  I  feel  sure  that  the  result  will 
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be  an  increased  revenue  for  the  company. — if".  B.  Foshay, 
manager.  Pacific  Power  &  Light  Company. 

IOWA  CITY,  IOWA. 

'1  he  advantage  of  the  introduction  of  the  tungsten  lamp  by 
central  stations  can  be  stated  in  a  few  words. 

It  is  a  business-getter  in  competition  with  all  other  forms  of 
illumination.  While  it  may  temporarily  reduce  the  income  from 
lighting,  it  will  soon  regain  this  loss  and  extend  the  electric 
light  to  fields  which,  under  previous  conditions,  it  would  have 
been  impossible  to  secure  on  a  paying  basis. 

This  is  our  experience,  and  it  is  no  different  from  the  aver¬ 
age  central  station.  I  believe  the  time  is  not  far  distant  when 
the  low-voltage  candle-power  tungsten  lamps  will  be  used  in 
the  smaller  homes  where  strict  economy  is  now  necessary. — 
George  S.  Carson,  president  and  manager,  Iowa  City  Gas  & 
Electric  Company. 

ST.  LOUIS. 

The  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
finds  that  the  demand  for  the  tungsten  lamp  is  increasing  stead¬ 
ily  and  rapidly.  The  effect  of  the  lamp  has  been  both  to  in¬ 
crease  illumination  and  to  reduce  the  consumption  of  energy. 
This  is  very  noticeable  in  the  case  of  a  number  of  large  in¬ 
stallations. 

The  demand  for  25-watt,  40-watt  and  60-watt  lamps  is  about 
the  same,  and  there  is  a  smaller  demand  for  other  sizes.  In¬ 
asmuch  as  there  are  many  places  where  low-cp  lamps  will 
suffice  it  is  deemed  advisable  that  the  central  stations  be  pre¬ 
pared  to  furnish  such  lamps.  There  has  always  been  a  demand 
for  8-cp  carbon  lamps  and  the  St.  Louis  central-station  men  see 
no  reason  why  an  8-cp  or  lo-cp  tungsten  should  not  be  used  if 
it  can  be  made  to  stand  up  in  ordinary  service. 

There  are  many  places  where  lamps  are  used  for  decoration 
as  well  as  light,  and  where  a  small  lamp  will  give  a  better  effect 
than  a  large  one.  In  addition,  there  are  many  places  where  but 
a  small  amount  of  light  is  used,  and  if  the  customer  wishes  the 
tungsten  lamp  for  such  places  it  should  be  available. 

The  Welsbach  lamp,  for  a  short  time,  caused  a  reduction  in 
the  revenue  of  the  gas  companies,  but  in  the  long  run  it  in¬ 
creased  the  use  of  light  and  the  consumption  of  gas.  Similarly, 
it  is  believed  in  St.  Louis  that  there  is  no  doubt  that  in  the 
long  run  the  tungsten  lamp  will  increase  the  sale  of  electricity 
and  the  income  therefrom. 

MASON  CITY,  IOWA. 

Our  company  has  found  the  use  of  the  tungsten  lamp  of  very 
great  assistance  in  securing  new  business,  especially  among  the 
commercial  houses  in  this  city.  Unlike  the  majority  of  other 
stations,  however,  this  company  has  confined  the  use  of  tung¬ 
sten  lamps  to  the  60-watt  and  loo-watt  sizes  exclusively.  The 
60-watt  lamps  are  now  very  generally  used  in  the  residential 
district,  whereas  the  100- watt  size  is  the  more  popular  in  the 
commercial  territory. 

VVe  have  quite  a  number  of  large  installations,  chief  among 
which  is  one  in  a  large  dry-goods  store  in  this  city,  consist¬ 
ing  of  25  five-lamp  fixtures,  each  fixture  using  five  loorwatt 
tungstens.  Fully  60  per  cent  of  the  merchants  are  now  using 
tungsten  lamps,  some  using  them  in  clusters,  others  in  fixtures, 
and  still  others  as  individual  drop  lamps.  We  have  also  tried 
to  introduce  the  larger  unitt  and  have  some  150-watt  and  250- 
watt  lamps  in  use,  but  these  are  not  very  popular,  the  majority 
of  the  installations  consisting  of  four-lamp  and  five-lamp 
clusters. 

We  do  not  carry  any  of  the  smaller  sizes  nor  have  we  found 
a  popular  demand  for  them,  the  majority  of  people  being  satis¬ 
fied  with  an  increased  light  at  the  same  energy  consumption 
rather  than  the  same  light  at  a  lesser  energy  consumption. 

Of  course,  we  also  control  the  gas  company  and  consequently 
do  not  have  the  gas  competition  that  some  other  companies 
have  to  contend  with.  We  have,  however,  induced  all  of  the 
merchants  in  this  city  to  use  either  gas  or  electric  lamps  for 
illuminating  their  stores,  and  I  believe  this  is  the  only  city  of 
.  its  size  that  can  boast  of  the  fact  that  there  is  not  a  single 
gasoline  lighting  plant  in  use  by  any  of  its  merchants  and  that 
fully  85  per  cent  of  all  the  lighting  is  done  by  electricity. — 


A.  fV.  Zahm,  general  manager,  Peoplei’s  Gas  &  Electric  Com¬ 
pany. 

BROOKLYN. 

Since  the  tungsten  lamp  was  first  brought  out,  the  Brooklyn 
Edison  Company  has  been  a  consistent  advocate  of  its  use.  In 
order  to  offset  the  reduction  in  kilowatt-hour  consumption 
which  it  was  felt  the  introduction  of  the  higher  efficiency  unit 
would  produce  among  its  existing  customers,  the  Brooklyn 
company  organized  a  separate  company  known  as  the  Tungsten 
Lamp  Specialty  Company  to  obtain  new  installations. 

During  the  past  year  the  business  or  kilowatt-hour  sales 
among  existing  customers  has  been  on  the  increase — which 
would  seem  to  favor  the  theory  advanced  when  the  tungsten 
lamp  was  first  brought  out  that  while  at  first  it  would  cause  a 
reduction  in  the  kilowatt-hours  sold,  ultimately  the  lost  business 
would  all  be  regained  and  a  higher  standard  of  lighting  estab¬ 
lished. 

Aside  from  the  result  on  the  company’s  existing  customers, 
the  Tungsten  Specialty  Company  before  mentioned,  devoting 
itself  exclusively  to  stores  unwired,  has  in  its  two  years  of 
existence  closed  contracts  with  over  2000  installations,  and  at 
the  present  time  is  closing  contracts  at  the  rate  of  15  to  20  per 
week.  This  new  work  has  chiefly  been  among  stores  wherein 
the  customer  has  been  permitted  to  pay  for  his  wiring  and 
fixture  equipment  in  six  monthly  installments.  The  result  of  the 
tungsten  specialty  work  has  been  to  induce  the  wiring  con¬ 
tractors  to  take  up  the  same  work  with  very  gratifying  returns. 

The  type  of  tungsten  lamp  which  has  been  pushed  most  ener¬ 
getically  in  Brooklyn  has  been  the  lOO-watt  unit  with  proper 
reflector.  As  a  means  of  increasing  the  standard  illumination 
among  the  company’s  customers  the  company  has  suggested 
where  i6-cp  carbon  units  are  to  be  replaced  the  use  of  a 
40-watt  tungsten  lamp,  and  has  backed  this  recommendation  by 
making  the  price  of  the  40-watt  lamp  to  its  customers  the  same 
as  the  25-watt  lamp.  The  schedule  of  prices  follows: 


LAMP 

PRICE 

Candle  I 

Power  1 

Watts 

To  Free 
Renewal 
Customers 

To  Non-Free 
Renewal 
Customers 

20 

25 

$.40 

$.50 

32 

40 

.40 

.50 

48  1 

60 

.50 

.70 

80 

100 

.60  •  ! 

.95 

120 

150 

.80 

1.35 

200 

250 

1.00 

1.95 

Meridian 

32 

40 

.70 

1  .85 

Meridian 

48 

1  60 

.75 

1  1.00 

No  additional  charge  made  for  frosted  bowl  lamps 


The  tungsten  sign  lamp  has  not  been  received  with  much 
favor  in  Brooklyn,  principally  because  of  the  low  voltage  of  the 
lamp,  and,  secondly,  because  many  merchants  believe — and  this 
is  an  important  factor — that  the  tungsten  sign  lamp  is  a  cold 
and  cheerless  proposition  and  does  not  give  the  inviting  warm 
glow  of  the  small  candle-power  carbon  lamp. 

In  street  lighting,  the  tungsten  lamp  has  opened  up  a  pro¬ 
ductive  field  of  revenue  to  the  central- station  companies.  These 
lamps  are  a  great  improvement  over  the  old  Welsbach  gas  lamps 
and  are  being  used  throughout  the  Brooklyn  suburban  and  park 
sections. 

The  life  of  the  lamp  when  properly  handled  has  been  very 
satisfactory — an  average  of  800  hours  being  a  conservative 
figure.  The  higher  candle-power  units  seem  to  show  the  greater 
life.— r.  /.  Jones,  general  sales  agent,  Edison  Electric  Illumi¬ 
nating  Company. 

NEW  YORK. 

In  New  York  City  fully  a  million  of  tungsten  lamps  have 
been  introduced.  The  result  has  been  an  enormous  increase  in 
candle-power  and  material  improvement  in  the  character  of 
light.  In  the  belief  that  the  public  would  be  served  by  this 
policy,  the  New  York  Edison  Company  has  endeavored  in 
every  practicable  manner  to  facilitate  the  use  of  tungsten  and, 
where  more  desirable,  tantalum  lamps,  however  much  might 
be  the  reduction  in  the  consumers’  use  of  electricity. 
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I  feel  decidedly  that  in  other  than  very  special  circumstances 
the  use  of  lamps  of  medium  size  should  be  encouraged,  say, 
from  40  to  60  watts  for  ordinary  illumination,  and  of  the 
larger  sizes  for  commercial  service.  Only  under  ex¬ 
ceptional  circumstances  is  one  able  to  secure  enough  light  when 
artificial  illumination  becomes  necessary.  In  this  I  have  in 
mind  the  light  required  for  ordinary  purposes,  such  as  moving 
about,  writing  and  reading,  and  that  larger  use  which  in  busi¬ 
ness  should  be  called  advertising  and  in  the  home  makes  an 
attraction  and  charm  of  surroundings  that  can  be  obtained  in 
no  other  way. 

Light  “sufficiency”  will  not  be  secured  until  we  approach, 
usually  with  properly  shaded  effects,  a  sun-lighted  day  in  sum¬ 
mer.  This  probably  measures  illuminating  limits,  unless  we 
want  to  improve  upon  nature  itself.  Small  units,  giving  only 
as  much  light  as  from  the  lamps  formerly  available,  will  not 
bring  this  desirable  end.  I  feel,  therefore,  that  efforts  should 
be  made  to  enhance  the  standards  of  illumination  in  volume 
and  quality,  rather  than  through  the  use  of  the  smaller  units  to 
continue  simply  the  illuminating  standards  found  within  the 
means  of  the  usual  consumer  under  the  economies  obtainable 
in  the  old  types  of  incandescent  lamps. — Arthur  Williams,  gen¬ 
eral  inspector,  New  York  Edison  Company. 

LAWRENCE,  MASS. 

Mr.  C.  J.  R.  Humphreys,  vice-president  of  the  Lawrence 
Gas  Company,  states  that  in  a  general  way  the  effect  of  the 
tungsten  lamp  appears  to  have  been  advantageous  in  its  rela¬ 
tion  to  income.  The  company  charges  from  70  cents  for  the 
40-watt  lamp  to  $1.10  for  the  lOO-watt  lamp,  with  a  10  per  cent 
discount  for  cash  payment.  There  are  1061  tungsten  lamps  in 
the  city  street-lighting  service,  and  fairly  good  life  is  now  be¬ 
ing  obtained.  The  regular  lighting  rate  is  15  cents  per  kw- 
hour,  less  lO  per  cent  for  cash.  There  are  no  flat  rates. 

POUGHKEEPSIE,  N.  Y. 

The  tendency  of  all  lighting  for  many  years  has  been  toward 
increased  brilliancy  and  increased  use,  particularly  among 
“business”  consumers.  Before  the  introduction  of  tungsten 
lamps  all  the  available  types  of  lamps  required  so  much  capac¬ 
ity,  as  well  as  energy,  that  both  the  central  stations  and  their 
consumers  were  handicapped  in  their  efforts  toward  improved 
light.  That  this  problem  has  been  solved  by  the  tungsten 
lamp,  and  the  slogan,  “More  light  for  the  same  money”  has  met 
the  demands  of  the  consumers  and  helped  to  maintain  the  in¬ 
come  of  the  company. 

At  first  we.  were  somewhat  fearful  that  the  substitution  of 
tungsten  lamps  at  one-third  of  the  energy  consumption  per 
candle-power  would  produce  a  considerable  loss  of  income,  and 
there  is  no  doubt  that  this  would  have  been  the  case  had  we 
attempted  to  combat  the  introduction  of  the  tungsten  lamp  or 
waited  for  lamp  manufacturers  to  bring  them  to  our  consum¬ 
ers.  After  careful  consideration  we  decided  on  a  policy,  of 
aggressive  advocacy  of  the  tungsten  lamp,  particularly  to  our 
“business”  consumers,  showing  them  how  they  might  save  a 
little  money  and  still  add  to  the  brilliancy  of  their  lighting,  and 
so  make  their  stores  and  windows  more  attractive.  As  a  re¬ 
sult  the  small  loss  in  income  that  came  from  the  saving  to  in¬ 
dividual  consumers  was  more  than  made  up  by  increased  busi¬ 
ness  in  the  territory  at  large,  some  of  which  was  made  possible 
by  the  advantages  of  the  tungsten  lamp. 

The  tungsten  lamp  has  also  helped  us  materially  in  solving 
our  rate  question.  For  several  years  we  have  been  studying 
the  question  of  electric  rates  with  a  view  to  developing  a  sys¬ 
tem  which  would  automatically  preserve  a  proper  balance  be¬ 
tween  a  consumer’s  demand  and  his  hours  of  use.  This  we 
have  finally  put  into  concrete  form,  and  all  of  our  customers 
have  now  been  changed  over  to  the  new  rate.  This  change  of 
rate  under  many  of  the  old  installations  would  have  raised  the 
average  bills  of  such  consumers,  but  a  rearrangement  of  their 
installations  on  a  tungsten  basis  has  prevented  such  increase, 
gave  them  better  light,  preserved  the  company’s  income,  and 
made  them  satisfied  instead  of  dissatisfied  consumers. 

As  a  result  of  our  company’s  policy  relative  to  tungsten 
lamps  we  have  raised  the  standard  of  lighting  in  Poughkeepsie 


so  that  its  main  business  streets  will  bear  favorable  comparison 
with  any  other  city  of  its  size;  we  have  not  only  prevented  a 
reduction  in  lighting  income,  but  produced  an  increase ;  we  have 
reduced  the  station  generating  capacity  required  for  our  light¬ 
ing  consumers,  which  we  have  in  the  meantime  sold  to  long- 
hour  power  consumers  for  additional  income;  and  we  have 
been  enabled  to  change  our  old  form  of  electric  rates  to  a  new 
and  equitable  schedule  without  raising  the  average  bills  of  any 
of  our  consumers  who  have  been  willing  to  change  their  in¬ 
stallations  to  tungsten  lamps  in  accordance  with  our  recom¬ 
mendations. 

The  new  developments  in  the  manufacture  of  tungsten  lamps 
whereby  metallic  filament  can  be  drawn  for  direct  use  in  the 
lamps,  thereby  increasing  their  life  to  a  par  with  the  old  car¬ 
bon  filament,  gives  the  final  touch  necessary  to  make  the  tung¬ 
sten  the  commercial  success  it  is  certain  to  be  for  all  concerned. 
A.  S.  Ives,  assistant  general  manager,  Poughkeepsie  Light, 
Heat  &  Power  Company. 

DETROIT. 

As  shown  by  this  year’s  census,  Detroit  is  rapidly  approach¬ 
ing  the  500,000  mark  in  population,  and  is  one  of  the  large 
cities  of  the  country.  It  is  correspondingly  alert  in  electrical 
matters,  and  it  is  interesting  to  note  that  the  sales  manager  of 
the  Edison  Illuminating  Company  is  a  woman.  Miss  Sarah 
M.  Sheridan,  who  fills  this  position  admirably,  has  this  to  say 
of  the  tungsten-lamp  situation : 

“We  have  for  the  last  two  years  recommended  the  use  of 
tungsten  lighting  in  commercial  installations.  The  first  six 
months  we  found  that  there  was  a  decided  tendency  on  the  part 
of  our  customers  to  reduce  the  wattage  of  an  installation  in 
order  to  reduce  bills,  but  since  then  we  find  a  strong  reaction 
in  favor  of  a  higher  standard  of  illumination,  and  in  very  few 
instances  do  we  find  a  cut  in  revenue  from  customers  who  have 
always  been  electric-light  users;  in  the  great  majority  of  cases 
the  consumption  has  increased.  We  also  find  that  we  have  been 
able  to  displace  gas  with  tungsten  lamps  in  small  stores  where 
heretofore  electricity  was  considered  too  high  in  price.  We 
find  the  60-watt  and  lOO-watt  tungsten  lamp  the  most  satisfac¬ 
tory  for  commercial  lighting,  and  these  sizes  are  quite  generally 
used  in  Detroit.” 

BOSTON. 

Since  the  advent  of  the  tungsten  lamp  about  210,000  have  been 
installed  upon  the  system  of  the  Edison  Illuminating  Company. 
Customers  entitled  to  free  renewals  of  carbon  incandescent 
lamps  can  now  obtain  tungsten  lamps  at  the  following  prices : 
25  watts,  $0.45 ;  40  watts,  $0.45 ;  60  watts,  $0.55 ;  100  watts, 
$0.65;  150  watts,  $0.90,  and  250  watts,  $1.15.  In  common  with 
many  other  companies,  the  Boston  Edison  organization  offers 
the  40-watt  lamp  to  its  customers  at  the  same  price  that  it 
charges  for  the  25-watt  lamp,  for  the  double  purpose  of  en¬ 
couraging  a  liberal  illumination  and  maintaining  a  good  light¬ 
ing  revenue.  There  is  little  evidence  that  the  tungsten  lamp 
has  injured  the  company’s  revenue.  As  in  many  other  cases 
there  is  no  question  that  many  new  customers  have  been 
secured  by  virtue  of  the  increased  efficiency  of  the  tungsten 
filament.  In  the  latest  residential  lighting  the  25-watt  size  is 
coming  into  wide  use,  but  in  commercial  installations  the  60- 
watt  and  lOO-watt  sizes  are  thoroughly  standardized.  Tungsten 
lamps  given  out  at  the  above  prices  remain  the  property  of  the 

company.  LEWISTON  AND  AUBURN,  MAINE. 

The  tungsten  lamp  has  enabled  the  central-station  service  to 
be  successfully  extended  in  Lewiston  and  Auburn,  Maine,  and 
in  combination  with  a  lighting  rate  of  8  cents  per  kw-hour  has 
pushed  gas  lighting  close  to  the  wall.  The  Lewiston  &  Auburn 
Electric  Company  produces  its  entire  supply  of  electricity  from 
hydroelectric  plants  located  on  the  Androscoggin  River,  and 
does  not  own  a  single  steam  prime  mover.  This  fact  enables 
the  rate  to  be  considerably  lower  than  in  cities  where  elec¬ 
tricity  must  be  produced  from  coal.  The  price  of  gas  in  Lewis- 
.  ton  is  $1.30  net  per  1000  cu.  ft.  The  company  renews  tung¬ 
sten  lamps  at  practically  cost  to  its  customers.  The  policy  is 
to  encourage  chiefly  the  40-watt  size  for  residential  lighting. 
The  company  installs  residence  wiring  at  approximately  cost 
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to  the  customer.  'I  he  company  points  out  that  wiring  the  house  . 
for  electric  light  is  not  the  formidable  undertaking  which  many 
people  suppose,  and  that  it  is  not  necessary  to  tear  the  house  to 
pieces  in  order  to  install  electric  service,  or  to  ruin  decorations, 
break  up  plaster  and  rip  out  partitions.  The  company  points 
out  that  the  work  can  be  done  with  less  trouble  and  dirt  than 
when  the  parlor  carpet  is -sent  to  the  cleaners.  In  a  special 
wiring  advertisement  the  company  shows  that  the  wireman  of 
to-day  works  quietly  and  cleanly;  that  he  removes  a  board  or 
two  from  the  floors  of  a  few  closets  and  makes  a  hole  less  than 
.3  in.  in  diameter  in  the  plaster  where  the  fixtures  are  to  be 
hung.  By  the  use  of  special  tools  and  modern  methods  he 
easily  fishes  the  wires  between  joists  and  stanchions.  As  much 
as  possible  of  the  work  is  done  in  the  electrical  contractor’s 
shop.  This  advertisement  is  placed  on  a  postal  card  of  large 
size  and  is  5ent  to  prospective  customers. 

REVERE,  MASS. 

The  Suburban  Gas  &  Electric  Company,  of  Revere,  Mass., 
reports  that  in  addition  to  successful  street  lighting  by  tungsten 
lamps  in  place  of  arcs  it  is  introducing  them  into  general  com¬ 
mercial  service  in  large  numbers.  The  initial  installation  and 
selling  price  on  renewals  are  the  same.  For  the  25-watt  and  40- 
watt  sizes  the  company  charges  $0.60  each ;  for  the  60-watt 
size,  $0.80,  and  for  the  loo-watt  tungsten  lamp,  $1.  The  com- 
jiany  has  as  yet  no  flat  rates  for  residence  lighting.  It  con¬ 
siders  the  40-watt  tungsten  lamp  the  most  desirable  size  for 
general  service.  A  rate  of  8%  cents  per  lamp  per  month  is 
made  for  4-cp  tungsten  lamps  in  window-lighting  service. 
These  burn  from  dusk  until  10  p.  m.,  except  on  Saturdays,  when 
they  burn  until  midnight.  A  time  switch  is  used  in  these  in¬ 
stallations. 

PORTLAND,  MAINE. 

In  common  with  several  other  central-station  organizations 
in  northern  New  England,  the  Portland  Electric  Company  has 
recently  moved  into  new  offices,  which  reflect  the  point  of  view 
of  salesmanship  that  considers  electrical  supply  a  standard  busi¬ 
ness  in  the  community.  The  Portland  company  now  has  about 
6000  customers,  and  its  lighting  rates  to  all  new  customers  are 
9  cents  per  kw-hour  net,  with  a  minimum  of  $12  per  year  in 
residence  service.  Summer  residences  are  charged  15  cents  per 
kw-hour  and  $1.50  per  month  minimum.  The  company  renews 
carbon  lamps  of  8-cp  size  and  over  free,  and  allows  15  cents 
for  any  size  of  burned-out  tantalum  lamps.  The  prices  for 
tungsten  lamps  vary  from  70  cents  for  25-watt  lamps  to  $2.50 
for  the  250- watt  size.  The  company  renews  tantalum  lamps  at 
the  following  prices  :  25  watts,  40  cents ;  40  watts,  50  cents ;  50 
watts,  75  cents.  Reflectors  are  sold  at  from  60  cents  to  $1. 
Frosted  lamps  are  5  cents  extra,  and  turn-down  lamps  are  sold 
at  from  45  cents  to  $1.  The  total  lighting  connected  load  of 
the  company  is  about  127,000  i6-cp  equivalents. 

LOWELL,  MASS. 

The  Lowell  Electric  Light  Corporation  has  found  that  the 
tungsten  lamp  has  aided  it  materially  in  securing  business  that 
could  not  have  been  obtained  with  carbon  incandescent  lamps. 
.\  net  rate  of  10.8  cents  per  kw-hour  is  made  for  residence 
lighting,  and  the  regular  commercial  lighting  rate  is  13  cents 
gross  for  the  first  30  kw-hours  per  month,  all  in  excess  being 
billed  at  6  cents  gross.  A  minimum  of  25  kw-hours  at  13  cents 
gross  is  charged.  The  company  has  a  window-lighting  propo¬ 
sition  which  covers  the  hours  from  sunset  to  midnight,  the  price 
being  on  the  flat-rate  basis  of  $1.50  per  lOO-watt  tungsten  lamp 
per  month,  net.  The  lamps  are  controlled  by  automatic  time 
switches.  .About  450  loo-watt  lamps  have  been  installed  in  this 
service  in  the  past  two  years.  The  company  also  rents  tungsten 
lamps,  with  shades  and  holders,  at  the  rate  of  18  cents  net  per 
lamp  per  month.  This  plan  appeals  highly  to  small  merchants 
who  might  otherwise  find  the  initial  investment  burdensome. 
The  company  cleans  the  fixtures  regularly.  The  same  rate  is 
made  for  sign  lighting  as  for  window  illumination.  A  life  of 
from  1200  hours  to  1400  hours  is  being  regularly  obtained  on 
street  tungstens.  The  company  builds  a  box  sign  of  galvanized 
iron  for  service  in  situations  where  only  a  few  letters  are  re¬ 
quired.  and  sells  the  sign  to  customers  at  a  nominal  price. 


Thus  a  sign  marked  "Lunch”  may  sell  for  $14,  the  price  cov¬ 
ering  the  sign  ready  for  service,  installed  on  the  customer’s 
premises.  The  company  does  not  favor  the  use  of  20-cp 
tungsten  lamps,  but  does  everything  in  its  power  to  encourage 
the  use  of  the  larger  sizes  by  selling  the  25-watt  lamp  at  70 
cents  and  the  40-watt  size  at  50  cents  each.  The  price  of  the 
lOO-watt  lamp  is  90  cents,  and  of  the  250-watt  lamp,  $1.80. 

BRUNSWICK,  MAINE. 

Tungsten  lamps  are  used  extensively  in  drug  stores,  small 
restaurants,  fruit  stands,  etc.,  and  their  effect  is  to  raise  the 
business  tone  of  the  entire  community  in  comparison  with 
former  nights  when  the  stores  and  streets  were  but  dimly 
lighted.  Outline  lighting  of  an  amusement  house  in  the  center 
of  this  town  has  been  effected  by  incandescent  lamps  with  a  re¬ 
sulting  improvement  of  the  illumination  of  a  considerable  sec¬ 
tion  of  the  main  business  street. 

BROCKTON,  MASS. 

The  residential  and  commercial  lighting  rates  of  the  Edison 
Electric  Illuminating  Company  are  fixed  at  16%  cents  per  kw- 
hour  for  one  hour’s  burning  per  day,  energy  in  excess  being 
sold  at  the  lo-cent  rate.  Where  four  hours’  burning  per  night 
is  guaranteed  the  company  makes  a  monthly  rate  depending  on 
each  installation  in  connection  with  window  and  sign  lighting. 
The  company  encourages  the  use  of  40-cp  lamps  in  residential 
work,  rather  than  the  smaller  size.  About  5000  tungsten  lamps 
are  now  in  service  on  the  system.  The  renewals  and  installa¬ 
tion  prices  vary  from  50  cents  in  the  25-watt  and  40-watt  sizes 
to  $2.25  for  the  250-watt  lamps.  Much  new  business  has  been 
secured  by  the  tungsten  lamp. 

BEVERLY,  MASS. 

At  Beverly,  Mass.,  the  local  central-station  organization 
serves  a  residential  territory  of  wide  area,  many  of  the  cus¬ 
tomers  being  the  occupants  of  summer  residences  in  the  North 
Shore  district  of  Boston  society  fame.  The  commercial  and 
residential  lighting  rates  are  12  cents  per  kw-hour.  This  com¬ 
pany  does  not  supply  its  customers  with  either  carbon  or  tung¬ 
sten  lamps,  but  leaves  its  patrons  to  buy  lamps  when  and  where 
they  prefer.  In  this  way  it  escapes  all  the  troubles  incidental 
to  renewals  and  responsibility  for  lamp  life.  Superintendent 
A.  Macauley  states  that  the  40-watt  and  60-watt  sizes  are 
preferred.  There  is  no  sign  lighting  in  the  territory,  and  as  yet 
the  tungsten  lamp  has  not  entered  the  street-lighting  field  to 
any  extent.  The  company  has  the  distinction,  however,  of 
lighting  the  summer  residence  of  President  Taft,  at  Beverly 
Cove,  and  also  the  executive  offices. 

LYNN.  MASS. 

The  regular  lighting  rates  of  the  Lynn  Gas  &  Electric  Com¬ 
pany  vary  from  12  cents  to  8  cents  per  kw-hour,  according  to 
consumption.  A  customer  must  use  72  kw-hours  in  one  month 
in  order  to  get  a  lo-cent  rate,  and  228  kw-hours  to  obtain  the 
8-cent  rate.  There  are  many  25-watt  tungsten  lamps  in  com¬ 
mercial  service  in  this  city.  The  company’s  policy  is  to  en¬ 
courage  the  use  of  gas  for  cooking  and  heating,  and  electricity 
for  lighting  and  power  service.  There  are  no  flat  rates  for 
window  and  sign  lighting.  The  company  does  not  feel  that  its 
lighting  revenue  has  been  injured  by  the  advent  of  the  tungsten 
lamp. 

SALEM.  MASS. 

The  Salem  Electric  Lighting  Company  feels  that  its  lighting 
income  has  not  been  particularly  lessened  by  the  advent  of  the 
tungsten  lamp.  The  commercial  and  residential  lighting  rate  is 
13  cents  net  per  kw-hour,  except  in  the  case  of  lighting  by 
Nernst  and  arc  lamps,  when  a  deduction  of  33%  per  cent  is 
made  from  the  15-cent  gross  rate  for  prompt  payment.  The 
tungsten  lamp  is  solving  the  problem  of  displacing  gas  arcs  in 
Salem.  The  company  recommends  the  60-watt  and  lOO-watt 
sizes  for  mercantile  service  and  the  40-watt  size  for  house 
work.  Its  experience  with  the  2S-watt  lamp  has  not  inclined  it 
to  push  it,  although  the  time  is  approaching  when  this  smaller 
.  size  may  be  extensively  used  in  residential  lighting.  The  first 
installation  as  well  as  renewals  of  carbon  incandescents  are 
free,  and  tungsten  lamps  are  sold  at  prices  varying  from  60 
cents  for  the  25-watt  and  40-watt  units  to  $2.25  for  the  250- 
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watt  lamp.  Arc  and  Nernst  lamps  have  been  installed  free  and 
maintained  by  the  company.  The  same  plan  of  window  and 
sign  lighting  used  in  Malden,  Haverhill,  Fitchburg  and  other 
of  the  Tenney  companies  is  employed  successfully  in  Salem. 

SPRINGFIELD,  MASS. 

The  United  Electric  Light  Company  has  commercial  lighting 
rates  running  from  15  cents  to  4  cents  per  kw-hour,  depending 
upon  the  demand  of  the  installation  and  the  monthly  consump¬ 
tion.  House-lighting  rates  are  from  15  cents  to  8  cents,  the 
first  being  the  primary  charge  and  the  second  a  consumption 
charge.  The  former  is  based  upon  the  demand  of  the  installa¬ 
tion.  The  company  has  been  successful  in  displacing  gas  arcs 
with  the  250-watt  tungsten  lamp,  or  clusters  containing  four 
lOO-watt  lamps.  The  latter  is  generally  preferred.  A  charge 
of  75  cents  each  is  made  for  all  sizes  of  tungsten  lamps  when 
installed  and  renewed.  The  company  has  no  flat-rate  propo¬ 
sitions  for  window  and  sign  lighting.  So  far  as  it  can  deter¬ 
mine  the  income  has  not  been  greatly  affected  by  the  tungsten 
lamp,  as  customers  tend  to  use  more  light  with  the  tungsten 
service. 

MANCHESTER.  N.  H. 

Vice-President  and  General  Manager  J.  Brodie  Smith,  of  the 
Manchester  Traction,  Light  &  Power  Company,  states  that  the 
tungsten  lamp  has  produced  no  serious  reduction  in  revenue 
in  his  territory.  While  the  lamp  was  pushed  from  the  begin¬ 
ning,  and  a  slight  reduction  was  noticed  at  first  in  the  income,  it 
was  soon  overbalanced  by  the  greatly  increased  use  of  electric 
lighting.  The  company  sells  tungsten  lamps  at  a  small  per¬ 
centage  above  cost,  sufficient  to  cover  the  expense  of  breakage. 
The  life  of  tungsten  lamps  appears  to  be  very  satisfactory. 
For  street  lighting  the  company  has  in  service  215  7.5-amp,  60- 
cp  series  tungstens,  with  a  large  Edison  screw  base,  from  which 
it  receives  from  the  city  $32  per  lamp-year.  A  life  of  con¬ 
siderably  over  1000  hours  is  anticipated  from  the  company’s 
investigations  and  experiments.  The  schedule  is  “all  night  and 
every  night.”  Th«  company  does  not  encourage  the  use  of  the 
smallest  size  of  tungsten  lamps  for  residence  lighting.  Its  cus*- 
tomers  are  usually  satisfied  to  use  more  light  at  about  the  old 
bill  than  to  save  money  and  use  less  light.  There  are  a  few 
gas  arcs  in  the  territory,  and  there  are  no  flat-rate  customers. 
The  lighting  rates  begin  at  12  cents  per  kw-hour,  with  a  5  per 
cent  discount  for  prompt  payment  in  the  case  of  the  so-called 
“open-order”  rates.  On  a  yearly  basis,  the  company  makes  a 
primary  rate  of  12  cents,  and  a  secondary  rate  of  6  cents.  To 
obtain  the  secondary  rate  the  use  of  energy  must  exceed  the 
equivalent  of  50  hours’  use  of  the  lighting  demand.  A  5 'per 
cent  discount  also  applies  for  prompt  monthly  payment  on  the 
yearly  lighting  contract.  In  both  the  open-order  and  yearly 
rates  a  minimum  charge  of  $i  per  month  is  made  for  single¬ 
phase  current  and  $2  per  month  for  three-phase  current. 

NEW  BEDFORD,  MASS. 

The  New  Bedford  Gas  &  Edison  Light  Company  has  found 
no  noticeable  reduction  in  its  revenue  from  tungsten  lighting. 
The  lamps  are  sold  at  cost,  and  installed  by  the  purchaser. 
The  price  of  a  i6-cp  lamp  is  allowed  for  a  burned-out  lamp. 
Some  dissatisfaction  is  expressed  in  connection  with  the  life  of 
^tne  tungsten  lamp  as  regards  breakage.  The  company  has  no 
flat  rates,  and  recommends  sizes  depending  entirely  upon  local 
requirements. 

FITCHBURG.  MASS. 

The  prices  of  the  Fitchburg  Gas  &  Electric  Light  Company  for 
tungsten  lighting  are  its  regular  lighting  rates,  which  have  re¬ 
cently  been  reduced  for  residence  customers,  so  that  all  using 
less  than  100  kw-hours  per  month  get  a  rate  of  12  cents  net  in 
place  of  14.4  cents  net,  which  formerly  obtained.  The  general 
effect  of  the  tungsten  lamp  has  been  to  increase  revenue  to 
a  considerable  degree.  In  some  instances  bills  have  been  cut 
down,  but,  on  the  other  hand,  the  tungsten  lamp  has  served  to 
increase,  or  give  a  means  of  increasing  effectively,  the  use  of 
electricity.  There  are  now  245  6.6-amp  street  tungstens  in 
service.  The  flat-rate  sign  and  window  lighting  is  progressing 
most  satisfactorily.  There  are  about  75  customers  on  this  class 
of  long-hour  service,  totaling  25  kw  connected  load.  The 


prices  are  as  given  under  Malden.  The  company  maintains  an 
impartial  attitude  regarding  the  different  sizes  of  tungsten 
lamps,  but  endeavors  to  show  the  customer  the  benefits  of 
using  the  larger  sizes.  The  same  prices  are  charged  for  the 
25-watt  and  40-watt  sizes.  In  the  case  of  a  typical  shoe-store 
window  illumination  taken  on  a  flat-rate  basis  the  cost  of  the 
service  to  the  merchant  is  $62.40  per  year,  including  renewals 
and  the  switching  service  incident  to  the  proposition.  In  the 
case  of  a  typical  haberdashery,  the  yearly  cost  is  $78.  The  first 
installation  is  lighted  by  eight  40-watt  tungstens  at  each  window, 
and  the  second  by  10  40-watt  lamps.  The  company  also  uses 
tungsten  lamps  in  its  office  illumination. 

HAVERHILL,  MASS. 

The  Haverhill  Electric  Company  finds  that  the  tungsten  lamp 
has  not  materially  affected  its  lighting  revenue,  although  the 
company  has  replaced  many  arc  lamps  with  tungstens  for  mer¬ 
cantile  lighting.  The  additional  business  has  more  than  made 
up  for  any  loss.  The  lighting  rates  vary  from  15  cents  to  12 
cents  per  kw-hour,  depending  upon  the  consumption.  A  mini¬ 
mum  charge  of  $i  per  month  is  made.  The  rates  are  formed  on 
a  sliding  scale,  which  is  equitable  to  all  consumers,  provides  a 
uniform  discount,  and  offers  a  reasonable  service.  A  special 
arc-lamp  rate  is  made  on  a  sliding  scale  of  from  7.2  cenL^.to  2 
cents  per  arc-lamp  hour,  with  a  minimum  charge  of  $1.50  per 
lamp-month.  The  company  advocates  the  40-watt  lamp  for 
house  lighting  and  the  60-watt  and  lOO-watt  lamps  for  com¬ 
mercial  service.  It  has  been  successful  in  replacing  a  number 
of  gas  arcs  with  tungstens.  The  initial  and  renewal  j)rices  of 
tungsten  lamps  vary  from  50  cents  for  25-watt,  80  cents  for 
40-watt,  to  $i  for  the  lOO-watt  lamp.  There  are  no  incandescent 
street  lamps,  all  this  service  being  by  titanium  arcs.  There 
are  71  customers  and  1146  lamps  on  the  flat-rate  sign  and  win¬ 
dow-lighting  plan  mentioned  under  Malden,  page  503. 

BANGOR,  MAINE. 

The  Bangor  Railway  &  Electric  Company  makes  an  effort  to 
encourage  the  use  of  the  larger  sizes  of  tungsten  lamps  instead 
of  the  smaller  ones.  A  large  number  of  the  40-cp  lamps  are 
in  residential  service.  The  company  has  been  exceedingly  suc¬ 
cessful  in  displacing  inverted  gas  arcs.  In  furnishing  tungsten 
lamps  the  company  allows  15  cents  per  lamp  for  any  size  of 
carbon  incandescent.  It  furnishes  gem  lamps  free.  The  com¬ 
mercial  lighting  rates  are  from  16  cents  to  6  cents  per  kw-hour, 
the  first  being  the  primary  rate  applied  to  1.5  kw-hours  per 
i6-cp  lamp  per  month,  and  the  second  taking  the  rest  of  the 
business.  The  company  does  no  house  wiring,  but  furnishes 
carbon  lamps  free  for  initial  installations  as  well  as  renewals. 
.\  feature  of  the  company’s  introduction  of  tungsten  lamps  is 
the  maintenance  of  a  well-equipped  display-room  at  the  rear 
of  the  street-railway  waiting-room  in  the  business  center  of 
Bangor.  An  elaborate  lighting  exhibit  is  maintained  here  of 
different  types  of  lighting,  including  comparisons  of  tungsten 
and  carbon  lamps,  ceiling  and  wall  lighting. 

CHICAGO. 

After  an  experience  of  two  years  and  over  with  the  tungsten 
lamp,  the  verdict  of  the  men  in  charge  of  the  departments  of 
the  Commonwealth  Edison  Company  of  .Chicago  which  have 
been  directly  affected  by  the  new  iluminating  agent  is  entirely 
favorable.  The  conclusion  is  that  the  use  of  the  economical 
tungsten  lamp  has  enabled  the  company  to  obtain  a  large 
amount  of  business  that  in  all  probability  it  would  not  have 
secured  if  the  new  lamp  were  not  at  its  disposal.  The  officers 
of  the  company,  indeed,  never  experienced  any  trepidation  as 
to  the  effect  of  the  advent  of  the  tungsten  lamp  on  the  income 
account  of  the  company.  They  are  believers  in  a  widespread 
use  of  cheap  electricity,  and  the  tungsten  lamp,  making  elec¬ 
tric  lighting  more  economical  and  popular,  fits  in  well  with 
their  progressive  ideas. 

In  a  few  cases,  no  doubt,  the  monthly  bills  of  the  company 
for  electricity  supplied  for  lighting  have  been  reduced  by  the 
use  of  tungsten  lamps,  but  this  reduction  in  income  has  been 
offset  many  times  by  the  securing  of  new  business  which  the 
tungsten  lamp  has  rendered  possible.  This  is  notably  the  case 


502 


ELECTRICAL  WORLD. 


VoL.  LVI,  No.  9. 


in  relation  to  the  use  of  tungsten  clusters,  employed  mainly 
for  store  lighting.  Four-lamp  clusters,  the  lamps  being  usually 
of  the  60-watt  size,  are  supplied  by  the  company  at  a  fixed 
monthly  rental  charge,  varying  with  the  number  of  hours’  use 
per  day,  to  which  is  added  the  cost  of  the  electricity  used  at 
the  regular  Wright  demand  rates  of  the  company’s  schedule. 
These  clusters  have  proven  very  popular,  and  on  July  26  last 
141673  of  them  had  been  contracted  for.  Probably  half  of  these 
have  replaced  gas-lighted  installations  in  stores  and  represent 
business  which  the  company  could  probably  have  secured  in  no 
other  way  than  by  presenting  the  tungsten  lamp  with  its  econ¬ 
omy  in  consumption  of  electrical  energy.  The  revenue  to  the 
company  from  these  tungsten  clusters  is  probably  about  $600,- 
000  a  year,  so  that  it  can  be  seen  that  the  new  lamp  has  been 
turned  to  profitable  account  by  the  Commonwealth  Edison 
Company. 

The  tungsten  clusters  are  used  extensively  by  merchants  in 
lighting  their  places  of  business.  The  60-watt  lamp  is  more 
popular  and  in  greater  demand  for  this  purpose  than  the  40- 
watt  lamp.  The  clusters  are  largely  used  by  small  store¬ 
keepers,  and  perhaps  the  average  number  of  clusters  to  each 
customer  is  two,  the  maximum  number  to  an  installation  run¬ 
ning  up  to  about  50.  The  250-watt  tungsten  lamp  is  now  be¬ 
ing  introduced  for  store  lighting,  but  its  field  seems  to  be  prin¬ 
cipally  in  the  larger  stores  which  have  been  using  gas  for  illumi¬ 
nation.  For  small  stores  and  shops  the  unit  is  too  large,  but  in 
large  establishments  the  250-watt  lamp  enables  the  lighting  ar¬ 
rangements  to  assume  a  more  impressive  appearance,  with 
handsomer  fixtures  than  are  usually  adopted  in  the  case  of  the 
four-lamp  clusters  equipped  with  lamps  each  of  which  consumes 
60  watts. 

Two-year  contracts  are  made  with  customers  w'ho  install  the 
tungsten  clusters.  The  following  table  shows  the  monthly 


MONTHLY  RKNTAL  CHARGES  FOR  FOUR-LAMP  (6o-WATt)  TUNGSTEN 
CLUSTERS  IN  CHICAGO. 


240-watt  (4  LT.)  TUKGSTBN  CLUSTER 

i 

i 

Cost  of  Elec¬ 
tricity  for  200 
c^.  Using  3.1- 
VCatt  Carbon 
Filament  Lamps 

Hours  Use  per  Day 

Kw.-hour 

Consu  nption 
for  2  Years 

Kw.-hour 
Consumption 
for  1  Month 

W.U.  Rate 

Less  yic.  for  Standard 
Lamps — 12-6  Base 

Monthly 

Rental  Charge 

Monthly  Bill  for 
Energy  at  W.t).  Rate 
12-6  Less  Vic. 

Net  Monthly  Bill 
Rental  and  Energy 

12-6  Base 

Kw. -hours  per  Month 

Net  Monthly  Bill 

12-6  Base 

1 

175.2  1 

7.3 

11.5  $1.00 

$0.80 

$1.80 

18.6 

$2.23 

2 

350.4 

14.6 

8.76  1.00 

1.21 

2.21 

37.2 

3.35 

.1 

525.6 

21.9 

7.85  1.00 

1.61 

2.61 

55.8 

4.46 

4 

700.8  : 

29.2 

7.36  1.10 

2.00 

3. 10 

74.4 

5.58 

5 

826.0  1 

36.5 

7.12  '  1.20 

2.41 

3.61 

93.0 

6.69 

6 

1051.2: 

43.8 

6.92  1.30 

2.81 

4.11 

111.6 

7.81 

7 

1226.4! 

51.1 

6.79  ,  1.40 

3.22 

4.62 

130.2 

8.93 

8 

1401.6 

58.4 

6.69  1.50 

3.62 

5.12 

148.8 

10.04 

9 

1576.8' 

65.7 

6.60  1.60 

4.01 

5.61 

167.4 

11.16 

10 

1752.01 

73.0 

6.55  1.70 

4.42 

6.  12 

186.0 

12.27 

n 

1927.2! 

80.3 

6.50  !  1.80 

4.82 

6.62 

204.6 

13.39 

12 

2102.4 

87.6 

6.46  1.90 

5.22 

7.12 

223.2 

14.51 

13 

2277.6 

94.9 

6.42  ;  2.00 

5.63 

7.63 

241.8 

15.62 

14 

2452.8 

102.2 

6.39  2.10 

6.02 

8.12 

260.4 

16.74 

IS 

2628.0! 

109.5 

6.36  ;  2.20 

6.42 

8.62 

279.0 

17.85 

16 

2803.2 

116.8 

6.34  '  2.30 

6.83 

9.13 

297.6 

18.97 

17 

2978.4 

124.1 

6.32  .  2.40 

7.22 

9.62 

316.2 

20.09 

18 

3153.6 

131.4 

6.30'  2.50 

7.63 

10.13 

334.8 

21.20 

19 

3328.8 

138.7 

6.28  2.60 

8.03 

10.63 

353.4 

22.32 

20 

3504.0 

146.0 

6.27  2.70 

8.43 

11.13 

372.0 

23.43 

21 

3679.2 

153.3 

6.26  2.80 

8.84 

11.64 

390.6 

24.55 

22 

i  3854  4 

160.6 

6  25  2.90 

9.24 

12.14 

409.2 

25.67 

23 

4029  6 

167.9 

6.24  3.00 

9.64 

12.64 

427.8 

26.78 

24 

1  4204.8 

175.2 

6  23  3.10 

i  ^ 

10.04 

13.14 

446.4 

27.89 

rental  charges  for  four-lamp  clusters,  using  60- watt  tungsten 
lamps : 

The  first  column  refers  to  the  number  of  hours  in  which  the 


cluster  is  in  use  during  the  day,  ranging  from  i  to  24.  The  sec¬ 
ond  column  shows  the  total  kw-hour  consumption  for  the  con¬ 
tract  period  of  two  years,  and  the  third  the  kw-hour  consump¬ 
tion  for  one  month,  for  any  number  of  hours’  use  per  day. 
The  fourth  column  gives  the  regular  Wright  demand  rate  of 
the  company,  less  Va  cent  per  kw-hour,  which  is  the  deduction 
made  when  the  company  does  not  furnish  free  lamp  renewals. 
Inasmuch  as  the  lamp  renewal  cost  is  included  in  a  separate 
monthly  rental  charge  this  cent  is  deducted  from  the  kw- 
hour  charge. 

The  fixed  monthly  rental  charge  is  shown  in  the  fifth  col¬ 
umn.  This  charge  includes  furnishing  and  maintaining  the  fix¬ 
ture  and  lamp  renewals.  The  next  column  gives  the  monthly 
bill  for  electricity  at  the  Wright  demand  rate,  while  the  sev¬ 
enth  column  shows  the  net  monthly  bill,  including  the  monthly 
rental  charge  and  the  bill  for  electricity  consumed.  For  com¬ 
parison,  the  last  two  columns  show  the  corresponding  monthly 
kw-hour  consumption  and  net  monthly  bill  for  the  use  of  3.1- 
watt  carbon-filament  lamps,  giving  about  the  same  amount  of 
light.  Comparing  the  seventh  and  ninth  columns  of  the  table 
it  will  be  seen  that  the  consumer  effects  a  marked  economy  in 
every  case  by  the  use  of  tungsten  lamps.  On  an  average  the 
customer’s  electric  light  bill  for  this  class  of  illumination  will  be 
about  half  with  tungsten  lamps  what  it  would  be  if  he  used 
ordinary  carbon  lamps. 

In  general,  the  efforts  of  the  company  have  been  directed  to 
encouraging  the  use  of  more  light  as  the  result  of  the  oppor¬ 
tunity  afforded  by  the  tungsten  lamp.  For  instance,  the  em¬ 
ployment  of  40-watt  lamps  is  favored  rather  than  25-watt 
lamps.  Usually  it  is  found  that  customers  fall  in  with  this 
idea,  for,  as  has  been  stated,  the  60-watt  lamps  are  much  more 
popular  for  store  lighting  and  the  lighting  of  large  interior 
spaces  of  considerable  size  than  the  40-watt  lamps.  The  com¬ 
pany  advertises  freely  the  superior  economy  of  tungsten  lamps, 
and  in  the  case  of  residence  lighting  exchanges  carbon  lamps 
cheerfully  for  tungstens.  , 

The  tungsten  lamps  are  not  supplied  free,  as  is  the  case  with 
the  carbon  lamps,  but  are  sold  to  customers,  an  allowance  be¬ 
ing  made  for  the  cost  of  the  carbon  lamp  that  would  otherwise 
be  supplied  free.  For  instance,  if  the  price  of  the  tungsten 
lamp  is  50  cents,  the  company  supplies  it  to  its  customer  at  40 
cents,  the  difference  of  10  cents  being  taken  to  represent  the 
cost  of  the  carbon  lamp  which  would  be  given  free.  This  10 
cents  is  not  the  equivalent  of  the  full  cost  of  the  i6-cp  carbon 
lamp,  the  company  reserving  a  margin  to  protect  itself  in  the 
matter  of  breakage  and  variation  in  the  life  of  the  newer  type 
of  lamps. 

In  relation  to  the  low  candle-power  tungsten  lamps  which 
have  lately  been  placed  on  the  market,  the  company  has  not 
had  a  very  wide  experience  with  them  as  yet,  and  has  so  far 
not  encouraged  their  use. 

PROVIDENCE,  R.  I. 

For  the  Narragansett  Electric  Lighting  Company  Mr.  E.  R. 
Davenport,  sales  manager,  states  that  the  lighting  income  has 
been  very  greatly  increased  by  the  use  of  tungsten  lamps.  The 
regular  retail  lighting  rates  are  the  same  for  both  commercial 
and  residential  illumination.  The  company  has  been  particu-^ 
larly  successful  in  replacing  gas  arcs  by  tungstens  of  the 
higher  candle-powers.  Local  conditions  largely  determine  the 
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104-volt  lamp  I 

250-volt  lamp 

1 

^atts 

t 

Price  1 

Watts  1 

Price 

32 

$1.00 

90 

$1.40 

45 

1  1 .00 

no 

1.60 

70 

1.25 

i  180 

,  2.50 

i 

size  of  lamps  recommended,  but,  in  general,  the  company  pre¬ 
fers  to  advocate  the  40-watt  size  for  residential  lighting  in¬ 
stead  of  the  smaller  lamp.  The  gross  lighting  rate  is  12  cents. 
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per  kw-hour,  subject  to  discounts  of  from  5  per  cent  to  33% 
per  cent,  depending  upon  the  consumption.  The  5  per  cent 
discount  applies  to  a  bill  of  from  $25  to  $50  per  month,  and 
the  largest  discount  to  a  bill  of  $200  or  over.  Tungsten  lamps 
are  sold  at  the  prices  shown  in  the  above  table  with  10  per 
cent  discounts  from  them  when  standard  packages  are  bought: 
The  same  price  is  charged  for  renewal  as  in  the  first  installa¬ 
tion.  The  company  has  no  flat-rate  propositions  of  any  kind. 

MALDEIf,  MASS. 

The  regular  residence  lighting  rate  in  the  territory  of  the 
Malden  Electric  Company  is  12  cents  net  per  kw-hour.  Com¬ 
mercial  rates  drop  to  a  minimum  of  10  cents  secondary  rate. 
Sign  lighting  by  4-cp  low-voltage  tungsten  lamps  is  sold  at 
the  rate  of  8%  cents  per  lamp  per  month,  with  burning  until 
10  p.  m.  every  week  night,  except  Saturday,  when  service  runs 
to  midnight.  On  Sunday  no  sign  lighting  is  run  on  the  flat- 
rate  basis.  The  lights  are  cut  off  by  patrolmen  or  time  switches. 
A  flat  rate  is  made  for  window  lighting  on  the  basis  of  the 
following  table ; 


Candle-power 

Per  Lamp-month 

20 

$0,50 

32 

0.65 

48 

0.95 

80 

1.50 

200  . 

3.65 

This  service  includes  free 

renewals  of  all  lamps  that  are 

burned  out  or  blackened  so  as  materially  to  lower  the  candle- 
power.  Time  switches  are  sold  to  the  customer  at  cost  or 
rented  at  a  price  of  $1.25  per  month  each.  The  customer  pays 
for  the  wiring.  Free  renewals  are  given  of  tungsten  sign  lamps 
that  become  dim.  A  lo-volt  service  is  used  in  the  latter  work. 
For  general  interior  lighting  the  company  pushes  the  sale  of 
the  40-watt  lamp  in  preference  to  the  lamps  of  the  lower  sizes. 

ROCKFORD,  ILL. 

.-\mong  cities  of  about  40,000  population  few  have  more 
progressive  central-station  companies  than  the  Rockford  (Ill.) 
Electric  Company.  Mr.  F.  H.  Golding,  manager  of  the  Rock¬ 
ford  Electric  Company,  says : 

“We  have  about  3500  tungsten  lamps  in  service  in  Rockford, 
and,  so  far  from  reducing  income,  I  am  satisfied  that  they  have 
been  of  material  aid  to  us  in  securing  business  that  might 
otherwise  be  difficult.  For  commercial  use  we  believe  that  the 
60-watt  and  loo-watt  tungstens  are  the  most  serviceable,  as  the 
cost  of  renewals  per  kw-hour  consumed  is  materially  lower  than 
on  the  smaller  sizes,  while  the  general  illuminating  results  are 
more  satisfactory.  We  find  that  the  40-watt  lamp  is  small 
enough  for  practically  all  of  our  consumers,  and  we  have  very 
little  demand  for  the  25-watt  sizes  or  lower.” 

THE  CENTRAL  WEST. 

.\n  inquiry  directed  to  a  northern  Indiana  company  brought 
the  following  response,  which  is  the  result  of  more  than  a  local 
experience. 

“From  a  survey  of  the  electrical  situation  throughout  the 
territory  east  of  the  Rocky  Mountains,  among  the  properties 
with  which  we  are  familiar,  we  are  inclined  to  believe  that  much 
of  the  impetus  given  the  business  during  the  last  two  years 
may  be  directly  traceable  to  this  type  of  lighting.  While  the 
tungsten  lanip  has  been  a  business-getter  it  has  in  some  in¬ 
stances  reduced  the  income,  due  to  the  failure  of  the  central 
station  to  control  the  local  tungsten-lamp  sales,  resulting  in  re¬ 
duced  bills  and  the  same  relative  candle-power  rather  than  the 
same  size  of  bills  and  greatly  augmented  candle-power,  the 
latter  being  a  very  excellent  method  of  increasing  energy  sales 
in  adjacent  commercial*  installations. 

“With  the  inauguration  of  a  plan  of  maintenance  of  tung¬ 
sten  lamps,  we  have  a  very  easy  means  of  superseding  ‘gas  arc’ 
units,  as  by  putting  out  the  lamp  at  cost,  or  thereabouts,  the 


fear  of  excessive  cost  is  overcome,  while  at  the  same  time  the 
actual  renewal  expense  is  determined.  The  life  of  the  units 
seems  longer  than  during  last  year,  due  no  doubt  to  greater 
care  in  manufacture  and  also  in  increased  experience  of  elec¬ 
trical  people  in  handling  the  individual  lamp,  the  exercise  of 
ordinary  care,  as  with  the  carbon  lamp,  being  of  no  avail  in 
preventing  broken  filaments  due  to  shock. 

“We  should  prefer  to  see  more  durability  of  the  25-watt  and 
40-watt  sizes  rather  than  lower  or  intermediate  units,  unless, 
of  course,  lower  consumption  than  1%  watts  per  candle  may  be 
obtained  in  practice,  for  in  the  usual  residential  or  store  work 
20  cp  is  as  small  a  unit  as  can  be  of  service.  For  window  out¬ 
lining  and  sign  work  the  regular  4-cp  size  answers  all  purposes. 
Why,  therefore,  be  under  the  additional  burden  of  carrying  a 
multitude  of  sizes  to  suit  the  whim  of  a  customer?  As  a 
general  proposition,  we  think  we  are  justified  in  requiring  much 
greater  durability  for  lamps  of  the  smaller  sizes  on  account 
of  the  more  general  adaptability  of  these  sizes  and  consequent 
greater  ratio  of  demands  as  compared  with  the  loo-watt  to 
250-watt  sizes ;  until  the  manufacturer  can  insure  us  of  a 
greater  life,  a  small-size  lamp  is  a  detriment  rather  than  a  help 
to  the  business.” 

EXPERIENCE  OF  A  LARGE  ORGANIZATION. 

Mr.  A.  S.  Huey,  vice-president  in  charge  of  operated  prop¬ 
erties  for  H.  M.  Byllesby  &  Company,  Chicago,  expresses  the 
sentiment  of  that  large  organization  as  strongly  in  favor  of 
the  tungsten  lamp.  Electric-service  properties  are  operated  by 
Byllesby  &  Company  in  42  municipalities  in  the  Central,  South¬ 
ern  and  Western  States.  Mr.  Huey  is  decidedly  of  the  opinion 
that  the  tungstert  lamp  has  been  a  great  benefit  to  the  industry. 
He  says  that  central-station  companies  should  above  all  things 
serve  their  communities  and  their  customers  faithfully,  giving 
them  the  advantages  of  improvements  in  the  art,  and  the  tung¬ 
sten  lamp  has  been  a  conspicuous  instance  of  the  manner  in 
which  the  companies  may  seize  upon  this  advancement  for  the 
benefit  of  their  public.  The  aim  should  be  to  produce  electricity 
as  cheaply  as  possible,  and  to  sell  it  in  large  quantities  at  a 
small  margin  over  the  cost  of  manufacture.  The  service  must 
be  popularized  to  the  last  degree,  and  the  policy  of  the  com¬ 
panies  with  which  Mr.  Huey  is  connected  is  in  favor  of  the  in¬ 
troduction  and  extensive  use,  not  only  of  the  tungsten  lamp,  but 
of  any  other  article  or  device  that  will  enable  the  consumer  to 
get  his  service  at  a  rate  less  than  he  is  now  paying. 

The  public  should  be  educated  to  use  more  light.  This  has 
been  done  in  a  degree  in  the  large  cities,  as  any  one  can  attest 
who  can  look  back  20  or  30  years  and  contrast  the  appearance 
of  these  cities  after  nightfall  with  their  present  comparative 
brilliancy.  But  in  the  smaller  cities  and  towns,  both  indoors 
and  out,  there  is  still,  as  a  general  rule,  dimness  after  dark  in¬ 
stead  of  plenty  of  light.  The  cry  should  be :  “More  light !” 
This  represents  a  characteristic  of  advancing  civilization.  In 
a  large  way  the  central-station  manager  should  identify  him¬ 
self  with  this  progress,  and  in  doing  so  the  tungsten  lamp  will 
be  found  an  effective  ally. 

The  Byllesby  companies  are  not  frightened  by  the  existence 
or  prospect  of  tungsten  lamps  of  low  candle-power.  They  take 
the  position  that  whatever  benefits  the  consumer  will  in  the 
long  run  benefit  them.  If  for  some  certain  purposes  the  cus¬ 
tomer  wants  tungsten  lamps  of  low  candle-power,  he  should 
have  them.  In  the  increasing  use  of  electricity  for  all  pur¬ 
poses,  and  in  the  constant  betterment  of  relations  between 
sellers  and  buyers  of  electricity,  the  situation  is  one  that  will 
take  care  of  itself,  if  the  management  of  the  company  on  the 
whole  is  judicious,  progressive  and  enterprising.  The  manager 
of  the  central-station  property  should  identify  himself  with  the 
needs  and  advancement  of  his  own  community;  doing  this  is 
more  important  than  worrying  about  the  introduction  of  low 
candle-power  lamps.  If  correct  and  broad  lines  of  policy  are 
laid  down  and  adhered  to,  the  use  of  the  tungsten  lamp  in 
small  sizes  will  undoubtedly  be  found  to  be  a  benefit,  although 
some  station  managers  may  now  consider  it  a  blessing  in  dis¬ 
guise. 
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DEVELOPMENT  AND  APPLICATION  OF  THE  TUNG¬ 
STEN  LAMP  FOR  SIGN  LIGHTING  IN 
MINNEAPOLIS,  MINN. 

By  Robert  W.  Clark. 

HE  marvelous  development  in  the  use  of  electrical  ad¬ 
vertising  during  recent  years  has  been  such  as  not 
only  to  call  forth  frequent  and  favorable  comment  on 
the  part  of  the  public,  but  from  the  press  as  well.  This  class 
of  publicity  through  merit  and  attractiveness  has  won  a  perma¬ 
nent  place  among  those  forms  of  advertising  that  are  considered 
by  recognized  authorities  to  be  the  best  for  appealing  to  the 
public. 

The  extent  of  the  development  of  this  class  of  business  in 
any  city  seems  to  be  taken  as  a  barometer  of  the  aggressive¬ 
ness  of  the  local  central-station  management,  and  much  effec¬ 
tive  work  has  been  done  along  this  line  with  the  result  that  the 
business  streets  and  building  exteriors  of  many  cities  are  not 
only  beautifully  but  often  gorgeously  illuminated  by  both  private 
and  public  electric  displays. 

Structural,  artistic  and  economical  reasons  have  been,  to  a 
considerable  extent,  responsible  for  the  use  generally  of  the 
smaller  units  for  this  work — that  is,  the  4-cp  and  2-cp  carbon- 
filament  lamps.  For  a  long  time  the  writer  has  felt  that  their 
low  efficiency  as  compared  with  the  larger  incandescent  units 
in  use  for  other  illuminating  requirements  was  somewhat  of  a 
handicap  to  the  growth  of  sign  and  decorative  lighting  busi- 
nes.s. 

With  the  introduction  of  the  tungsten  lamp,  in  sizes  adapted 
for  ordinary  illuminating  requirements,  came  an  aggra¬ 
vation  of  the  situation,  as  this  type  of  lamp  had  a  specific 
consumption  of  watts  as  against  approximately  5  watts  and 
7  watts  per  candle-power  for  the  4-cp  and  2-cp  carbon-filament 
lamps,  the  then  only  suitable  small  candle-power  units  avail¬ 
able  for  sign  and  display  purposes.  It  seemed  evident  that  this 
great  difference  in  specific  consumption  would  before  long  give 
rise  to  an  impression  that  electrical  advertising  was  rather 
costly. 


Fig.  1 — Building  Front  Lighted  with  Series-Multiple  Lamps. 


volt  tungsten  lamp  would  be  so  small  and  so  fragile  as  to  make 
the  lamp  useless  for  sign  lighting.  Attention  was  directed  to¬ 
ward  securing  a  lower  voltage  lamp  with  a  shorter  and 
sturdier  filament  and  devising  a  system  whereby  it  could  be 
operated  satisfactorily  on  the  usual  standard  circuits.  This  led 
to  experimental  work  with  the  series-multiple  method  of  con¬ 
nection,  now  in  quite  general  use  for  this  work.  Mr.  Gus 
Freeh,  proprietor  of  “Old  Vienna,”  a  local  cafe,  was  interested 
in  the  matter  and  installed  on  the  ^ront  of  his  place  of  business 
the  tungsten  sign  and  display  lighting  shown  in  night  view. 
Fig.  I.  This  display  contains  154  12-volt,  5-watt  tungsten  sign 
lamps.  By  referring  to  the  wiring  diagram  shown  in  Fig.  2 
it  will  be  seen  that  ii  groups  (each  consisting  of  14  lamps  in 
multiple)  are  connected  in  series  across  the  iio-volt,  direct- 
current  mains. 

Negotiations  were  opened  up  with  Mr.  Freeh  early  in  May, 


Fig.  2 — Wiring  of  Building  Front  Shown  In  Fig.  1. 


1908,  and  by  the  end  of  the  month  he  placed  his  order  with  a 
local  electric  sign  firm  for  the  complete  installation  exclusive 
of  lamps  at  a  contract  price  of  $177,  ordering  also  the  initial 
installation  of  lamps  at  a  then  cost  of  $92.40.  A  special  order 
was  placed  with  an  Eastern  lamp  factory  for  200  lamps,  which 
were  found  to  fall  short  in  stability  and  uniformity  of  what 
was  necessary  to  give  satisfactory  service.  The  lamp  company 
then  made  up  a  second  batch,  which,  although  representing  an 
improvement  over  the  first,  still  lacked  electrical  and  mechanical 
perfection. 

Neither  the  lamp  company  nor  the  lighting  company  was  will¬ 
ing  that  the  project  should  be  a  failure,  and  a  third  set  of  lamps 
was  made  up  and  forwarded.  This  third  shipment  of  lamps 
was  installed  Feb.  2,  1909,  and  the  complete  display  has  been 


Fig.  3  —  Corner 
Sign  Fitted  with 
Tungsten  Lamps. 


Fortunately  the  broad-minded  policy  of  the  management  of  burning  an  average  of  a  little  over  five  hours  per  night  regu- 

the  Minneapolis  General  Electric  Company  in  encouraging  larly,  over  2500  hours,  with  only  one  lamp  going  out  at  the 

effort  on  the  part  of  its  commercial  department  in  eliminating  end  of  about  2300  hours'  burning.  Upon  replacement  it  was 

as  much  as  possible  wasteful  use  of  energy  by  the  consumer  re-  impossible  to  distinguish  when  the  sig^n  was  in  operation  the 

suited,  about  2^2  years  ago,  in  that  department  devising  ways  exact  location  of  the  new  lamp,  which  indicated  that  the  other 

of  securing  the  advantages  of  tungsten  lamps  for  sign  and  deco-  lamps  had  lost  little  of  their  brilliancy  on  account  of  their 

rative  lighting.  long  use. 

M  the  outset  it  was  obvious  that  the  filament  of  a  4-cp.  no-  In  the  event  of  a  lamp  burning  out  in  one  of  the  multiple 
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groups  under  the  above  conditions  the  rise  in  voltage  on  the 
remaining  lamps  in  the  group  is  not  over  10  per  cent,  and 
since  the  initial  voltage  across  each  group  is  only  about  10 
volts,  while  the  lamps  are  rated  at  12  volts,  the  burning  out 
simultaneously  of  two  lamps  in  the  same  group  would  not 
strain  the  remaining  lamps  in  that  group,  because  even  under 


Fig.  4 — Day  View  of  Vertical  Sign. 


these  conditions  they  would  then  be  subjected  to  only  al)out 
their  normal  voltage. 

With  the  5-watt  tungsten  sign  lamp  now  available  in  stand¬ 
ard  form,  it  is  possible  to  get  more  electric  display  lighting, 
for  due  to  a  saving  of  75  per  cent  in  energy  consumption  over 
the  4-cp  carbon  lamp,  the  annual  operating  charge  is  only 
about  75  cents  per  lamp,  or  fully  25  per  cent  less  per  year  than 
the  first  cost  of  a  most  ordinary  one-dollar-a-socket  electric  sign. 

In  Minneapolis  it  has  been  found  that  those  installing  elec¬ 
tric  signs  invest  anywhere  from  25  to  100  per  cent  more  in 
original  cost,  due  no  doubt  to  the  much  lower  operating  cost 
when  using  tungsten  lamps.  The  number  of  users  of  electric 
.signs  is  also  increasing  at  an  extraordinary  rate,  while  the 
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Fig.  5 — Large  Sign  Fitted  with  Low* Voltage  Tungaten  Lamps. 


average  revenue  per  sign,  considering  all  types,  is  considerably 
more. 

These  points  are  quite  forcibly  brought  out  in  the  case  of  the 
“Old  Vienna”  installation.  Prior  to  a  consideration  of  the 
tungsten  display  shown  in  Fig.  i,  the  proprietor’s  idea  of 
•electric  advertising  was  a  transparency  involving  a  first-cost 
limit  of  about  $50,  with  an  operating  cost  of  not  over  $40  a 
.year.  The  energy  charge  for  the  tungsten  display  as  finally 


installed  is  $9.24  a  month,  or  $110.88  a  year,  or  over  two  and 
one-half  times  the  amount  of  his  original  appropriation  for 
energy. 

For  sign  lighting  in  Minneapolis  the  rate  is  6  cents  net  per 
lamp  per  month  for  the  5-watt  tungsten  on  a  flat-rate  schedule, 
the  lamp  burning  slightly  over  five  hours  a  night.  This  rate 
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Fig.  6 — Combination  Tungsten  and  Carbon  Lamp  Installation. 


is  exactly  one-fourth  of  the  4-cp  carbon  sign  lamp  rate,  which 
is  24  cents  net  per  lamp  a  month  on  the  same  burning  schedule. 
The  rate  on  the  tungsten  sign  lamp,  however,  does  not  include 
first  installation  or  renewal  of  lamps.  These  are  purchased 
by  the  consumer,  but  placed  in  the  sockets  by  the  company’s 
sign-lamp  inspectors,  who  keep  very  close  check  on  the  outages. 
The  company  planned  to  give  this  method  of  sign  lighting  a 
thorough  trial  before  recommending  it  generally,  and  did  not 
attempt  to  push  it  until  the  “Old  Vienna”  display  had  been  in 
service  for  nearly  seven  months  and  the  lamps  had  given  a 
full  1000  hours’  life  without  the  loss  of  a  lamp. 

That  it  has  been  successful  and  productive  of  considerable 
good  business  is  best  indicated  by  the  additional  photographs 
shown  of  a  few  signs  recently  installed  in  Minneapolis  embody¬ 
ing  the  use  of  5-watt  tungsten  sign  lamps.  The  large  vertical 
corner  sign  shown  in  Fig.  3  is  readable  effectively  four  ways. 
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Fig.  7 — Roof  Signs  In  Minneapolis. 


It  contains  352  5-watt  lamps,  is  of  metal  construction  through¬ 
out  and  cost  nearly  $500,  installed  and  connected,  exclusive  of 
lamps.  The  monthly  energy  charge  is  $21.12  net,  or  $253.44  a 
year.  This  display  is  considered  very  gooc^  advertising  by  the 
users. 

The  vertical  sign  shown  in  Fig.  4  contains  264  5-watt  lamps. 
It  is  of  metal  construction  throughout,  cost  in  place  connected 
without  lamps  about  $450  and  the  monthly  cost  for  electricity 
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on  flat  rate  is  $15.84,  or  $190.08  a  year.  This  is  a  clean-cut 
display  with  a  long  effective  range  both  ways,  day  and  night. 

Fig.  5  shows  a  sign  consisting  of  large  6-ft.  letters  attached 
to  a  well-designed  angle-iron  framework  across  the  face  of  the 
building  at  the  second  story.  The  letters  flash  on  one  at  a  time, 
then  all  off  and  all  on.  The  bottle  lights  up  gradually  in  the 
flashing  process,  as  it  contains  the  lamps  necessary  to  equalize 
the  number  of  lamps  in  each  letter  for  proper  series-multiple 
connection. 

The  letters  in  the  sign  have  double  rows  of  sockets,  the  dis¬ 
play  containing  a  total  of  429  5-watt  lamps.  The  cost  of  this 


Fig.  8 — Low- Voltage  Lamps  on  Direct-Current  Outline  Circuit. 

installation  was  in  the  neighborhood  of  $400,  installed  and 
connected  without  lamps.  The  flat  rate  for  flashing  signs  being 
but  4V$  cents  per  month  per  lamp,  the  energy  cost  of  this  dis¬ 
play  is  but  $19.31  per  month  net  or  $231.72  per  annum.  It  is 
difficult  to  pass  anywhere  in  the  vicinity  of  this  sign  without 
having  the  attention  attracted. 

The  display  shown  in  Fig.  6  is  interesting  and  attractive, 
being  a  combination  tungsten  and  carbon  lamp  installation. 
The  carbon  lamps  are  used  for  lighting  the  kicking  ballet  girl 
figure,  which  is  very  effective.  The  letters  contain  231  s-watt 
tungsten  lamps.  The  bands  of  the  cornice  contain  the  same 
number  of  lamps  as  do  also  the  letters  of  the  vertical  sign. 
Each  of  these  groups  contains  ii  multiple  groups  of  21  lamps 
in  series  across  lio-volt  mains.  This  display  is  unusually 
effective,  as  the  building  can  be  viewed  from  a  long  range 
down  one  of  the  main  thoroughfares. 

Fig.  7  shows  two  signs,  one  lighted,  mounted  on  a  massive 
iron  framework  above  a  1,000,000-bushel  wheat  elevator  in  the 
heart  of  the  great  Minneapolis  flour  milling  district  overlooking 
St.  .\nthony  Falls,  and  is  a  very  striking  example  of  the  value 
placed  on  electrical  advertising  by  national  advertisers.  From 
the  railroad  tracks  to  the  top  of  the  signs  is  260  ft.  The  signs, 
being  about  50  ft.  square  with  letters  8  ft.  high,  are  visible  up 
and  down  the  Mississippi  River  a  long  distance,  as  well  as  from 
depots  and  principal  steam  and  electric  trains  entering  and 
leaving  the  city.  The  two  signs  contain  over  1300  S-watt 
tungsten  lamps  placed  in  a  single  row  in  each  letter  in  the 
center  of  a  wide  groove.  The  letters  are  strong  and  clear 
at  night,  the  photographs  shown  being  taken  from  the  ground 
nearly  a  half  mile  distant.  The  signs  cost  complete  about 
$3,500.  over  half  of  which  was  expended  for  the  structural 
supports. 

Since  the  general  introduction  of  the  tungsten  sign  lamp  in 
Minneapolis  scores  of  additional  signs  have  been  installed 
containing  lamps  ranging  in  numbers  from  lio  up,  embodying 
many  striking  features. 

The  use  of  small  transformers  on  signs  fed  with  alternating 
current  is  becoming  quite  general;  but  as  many  are  under  the 
impression  that  the  series-multiple  system  is  rather  complicated 
and  not  flexible  in  its  application  Fig.  8  has  been  drawn  to 
illustrate  the  miscellaneous  manner  in  which  the  wiring  can  be 
done.  The  diagram  shows  ii  lamp  groups  of  10  each  con¬ 
nected  in  series,  and  is  nothing  more  than  straight  multiple 
wiring  with  alternate  sides  of  the  line  left  open  between  the 
multiple  groups.  The  number  of  5-w'att  lamps  in  the  multiple 
groups  can  be  as  high  as  24.  As  the  National  Electrical  Code 
permits  the  use  of  1320  watts  on  a  circuit  for  outside  lighting. 


these  may  be  grouped  within  small  dimensions,  or  spread  over 
considerable  area,  requiring  but  two  wires.  The  rule  promul¬ 
gated  by  the  Underwriters’  National  Electric  Association,  how¬ 
ever,  only  permits  66  sockets  or  receptacles  to  be  connected  to 
a  single  circuit. 

The  low  cost  of  service  of  tungsten  sign  lamps  should  re¬ 
sult  in  a  majority  of  the  going  business  concerns  becoming 
generous  users  of  electrical  advertising. 

National  advertisers  should  certainly  employ  it  as  the  main 
or  basic  feature  of  advertising  campaigns,  and  the  tungsten 
sign  lamp  puts  the  electric  light  company  in  a  strong  position 
to  talk  efficiency  of  expenditures  in  this  direction.  Outline 
lighting  should  also  receive  considerable  impetus,  as  the  series- 
multiple  system  of  wiring  for  this  purpose  is  most  simple  and 
should  be  less  costly  than  multiple  wiring,  the  former  method 
permitting  of  the  spreading  of  a  single  circuit  well  over  the 
front  of  most  buildings.  For  this  class  of  display  the  12-volt, 
lo-watt  tungsten  lamp  seems  best  adapted,  unless  the  building 
exterior  in  question  is  of  very  light  finish.  One  circuit  will 
accommodate  66  lamps  and  in  outline  wiring  the  sockets  and 
receptacles  must  be  of  the  keyless  porcelain  type,  and  the  wires 
must  be  soldered  to  the  lugs  of  the  sockets  or  receptacles  as  the 
case  may  be. 


DISCUSSION  ON  FLAT  RATES  AND  TUNGSTEN 
LAMPS  AT  MICHIGAN  CONVENTION. 


The  subject  of  flat  rates  in  connection  with  tungsten  lamps 
was  up  for  a  lively  discussion  at  the  Michigan  Electrical  Asso¬ 
ciation  convention,  at  Port  Huron,  on  Aug.  18.  The  discus¬ 
sion  was  started  by  a  paper  by  Mr.  R.  S.  Stewart,  consulting 
engineer  of  Detroit,  on  “Flat  Rates  for  Residence  Lighting,”  tell¬ 
ing  of  some  of  his  experiences  in  a  town  of  2500  population. 
By  way  of  introduction  he  showed  how  flat  rates  were  first 
used  in  the  early  days  of  electric  lighting  for  business  houses 
where  the  hours  of  service  were  long,  and  it  was  considered 
equitable  to  charge  consumers  a  fixed  monthly  sum,  propor¬ 
tional  to  the  number  of  lamps  installed.  When  the  attempt 
was  made  to  apply  this  plan  to  residence  business,  however,  it 
was  found  that  charging  according  to  the  number  of  lamps 
connected  prevented  companies  from  obtaining  a  large  amount 
of  business.  As  soon  as  reliable  meters  were  obtainable  at  a 
reasonable  price,  all  of  the  larger  companies  and  many  of 
those  in  smaller  towns  discontinued  their  service  on  flat  rates 
and  charged  for  electric  lighting  on  the  basis  of  the  amount 
of  electricity  used.  In  the  course  of  a  few  years’  experience 
it  was  demonstrated  that  such  a  system  of  charging  was  as 
inequitable  as  the  old  flat-rate  system,  for  the  man  who  used 
his  equipment  many  hours  per  year  paid  much  more  than  his 
share  for  such  service,  and  the  man  who  used  his  equipment 
for  only  a  few  hours  per  year  was  an  unprofitable  customer 
under  any  rate. 

The  present  rational  systems  of  charging  for  electric  con¬ 
sumption  are  combinations  of  the  old  flat-rate  system  and  a 
meter  rate  based  on  the  electric  consumption  as  measured  by 
meters.  Mr.  Stewart  said  it  is  doubtful  whether  the  meter 
system  is  the  proper  method  for  small  companies.  In  a  small 
town  under  the  fixed  cost  should  be  included  interest  and  de¬ 
preciation  of  the  plant  and  also  all  salaries  and  wages.  This 
leaves  practically  nothing  but  the  fuel  bill  for  running  cost. 
Even  the  fuel  bill  is  hardly  a  fixed  cost,  for  a  certain  amount 
of  fuel  is  required  to  run  the  plant.  Among  the  smaller  towns 
there  are  very  many  where  it  is  necessary  to  employ  only  one 
man  to  look  after  the  lighting  business  of  the  locality,  regard¬ 
less  of  the  number  of  consumers.  Meter  rates  will  drive 
away  a  certain  amount  of  business. 

Many  persons  who  would  be  customers  if  their  bills  be 
limited  to  50  cents  or  $i  per  month  prefer  to  use  oil  lamps  or 
gas  rather  than  pay  high  rates  for  electric  lighting.  Since 
from  50  cents  to  $i  per  month  is  required  to  pay  for  interest, 
depreciation  and  maintenance  of  a  meter,  and  the  cost  of  read- 
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ing  it,  it  is  readily  seen  that  small  customers  are  not  profitable 
to  a  company  which  charges  for  service  by  meter.  Such  small 
services  on  a  flat-rate  system  bring  in  a  profit  proportional  to 
the  amount  of  service.  In  the  smaller  places  the  number  of 
lamps  installed  does  not  exceed  much  the  maximum  number 
connected,  therefore,  it  is  feasible  to  charge  a  customer  on  the 
basis  of  the  number  of  lamps  installed,  or  to  put  in  a  current- 
limiting  device.  The  customer  should  pay  for  this  device. 
With  a  system  of  flat-rate  charges,  together  with  an  optional 
meter  rate,  it  is  possible  to  obtain  75  per  cent  or  more  of  the 
total  business  and  residence  lighting  of  a  small  town. 

The  author  took  for  example  a  town  of  2500  people  with  a 
maximum  load  of  100  kw  and  an  investment  of  $25,000.  Gross 
income  was  estimated  at  $600  a  month.  Of  this  $200  a  month 
will  cover  charges  for  fuel,  oil  and  other  running  charges,  and 
$400  the  fixed  charges.  The  number  of  customers  was  as¬ 
sumed  at  250  and  the  number  of  hours’  use  per  month  of  the 
maximum  load  100.  The  ratio  of  energy  paid  for  to  energy 
generated  was  assumed  at  66  per  cent.  The  diversity-factor 
compensates  for  the  lost  energy,  so  that  the  demand  charges 
are  estimated  on  the  basis  of  the  station  meter  readings.  The 
total  kw-hours  per  month  will  be  10,000,  and  the  fixed  cost  $4 
per  kilowatt  per  month.  The  running  cost  will  be  2  cents  per 
kw-hour  measured  at  the  station.  If  a  customer  makes  a  con¬ 
tract  for  two  16-cp  lamps,  or  100  watts,  the  cost  per  month,  as 
before  estimated,  would  be  for  50  hours’  use,  fixed  charges  40 
cents,  running  charges  10  cents,  total  cost  50  cents.  However, 
if  he  uses  the  lamps  continuously,  five  hours  per  night,  or  150 
hours  per  month,  the  total  cost  would  be  40  cents  for  fixed 
charges,  30  cents  for  running  charges,  or  a  total  of  70  cents. 
Therefore,  a  flat-rate  charge  of  40  cents  per  16-cp  lamp  per 
month  for  store  lighting  will  be  profitable.  The  charge  for 
residences  of  25  cents  per  lamp  per  month  is  not  profitable,  but 
pays  all  expenses. 

If  a  customer  is  paying  on  a  meter  basis  at  15  cents  per 
kw-hour  for  the  first  50  hours’  use  per  month  and  5  cents  per 
kw-hour  for  all  in  excess  of  50  hours,  his  total  bill  will  be  75 
cents  for  the  first  50  hours  and  25  cents  for  each  subsequent  50 
hours  of  the  use  of  too  watts.  In  addition  to  this  charge  the 
customer  should  pay  at  least  25  cents  for  the  extra  investment 
which  the  central  station  must  make  in  a  meter.  This  brings 
the  total  charge  for  two  lamps  for  50  hours  to  $i  per  month, 
and  for  150  hours  to  $1.50  per  month.  If  it  is  admitted  that  a 
meter  costs  the  company  50  cents  a  month,  then  50  hours’  use 
of  100  watts  on  meter  service  will  cost  the  company  $i  and  150 
hours’  service  will  cost  the  company  $1.20.  The  meter  rates 
that  have  been  assumed,  therefore,  show  no  profit  for  the 
small  50-hour  customer,  and  only  30  cents  profit  for  the  small 
150-hour  customer.  The  tendency  of  every  meter  customer  to 
turn  off  all  unnecessary  light  tends  to  make  his  lighting  un¬ 
profitable. 

Records  of  the  past  year  of  a  company  operating  on  flat  rates 
show  an  average  use  of  the  paid-for  connected  load  of  125 
hours  per  month,  as  measured  by  the  station  meters.  If  this  is 
the  record  of  flat-rate  lighting,  metered  lighting  will  show  a 
smaller  use  per  month  and  will,  therefore,  not  be  profitable. 

One  of  the  main  arguments  in  favor  of  flat  rates  is  that  the 
average  customer  prefers  to  pay  a  fixed  monthly  bill  rather 
than  to  pay  a  variable  bill  depending  on  the  reading  of  some 
meter  concerning  which  he  knows  nothing.  Experience  has 
demonstrated  that  flat  rates  with  all-night  service  are  profit¬ 
able  in  a  small  town,  if  the  only  carbon  lamps  sold  by  the  com¬ 
pany  are  graphitized  lamps.  These  lamps  should  be  operated 
at  their  lowest  voltage,  so  as  to  give  approximately  16  cp. 
They  should  be  sold  at  cost,  so  as  to  prevent  competition  from 
others  who  are  selling  ordinary  carbon  lamps.  For  residence 
customers  who  desire  to  have  a  larger  number  of  lamps  con¬ 
nected,  but  wish  to  use  only  a  few  at  any  one  time,  demand 
limiting  devices  should  be  used. 

In  a  small  town  the  flat-rate  system  of  charging  with  tung¬ 
sten  lamps  is  more  satisfactory  than  any  other.  The  customer 
who  buys  his  tungsten  lamps  and  pays  the  high  price  does  not 
wish  to  buy  new  lamps  except  when  necessary,  and  he  will 


carefully  turn  off  all  lamps  which  he  is  not  using.  This  con¬ 
dition  will  reduce  the  number  of  hours’  use  of  the  load  paid 
for.  It  is  satisfactory  to  adjust  the  rates  for  tungsten  lighting 
so  that  the  price  of  one  new  tungsten  lamp  per  year  is  in¬ 
cluded  in  the  flat  rate.  For  each  tungsten  lamp  contracted  for 
on  the  flat  rate,  a  card  may  be  given  which  will  entitle  the  con¬ 
sumer  at  any  time  within  a  year  to  one  new  tungsten  lamp, 
provided  the  old  lamp  is  returned. 

Even  though  the  charge  per  candle-power  is  less  for  tung¬ 
sten  lighting  than  for  lighting  from  carbon  lamps,  the  former 
bills  will  not  be  reduced.  Most  people  will  prefer  to  increase 
their  lighting  and  keep  their  bills  the  same.  From  an  experi¬ 
ence  of  over  a  year  it  has  been  found  that  the  revenues  have 
been  increased  considerably,  the  maximum  peak  load  has  been 
decreased,  and  the  total  consumption  of  energy  by  the  central 
station  has  been  decreased.  Complaints  from  poor  lighting 
have  been  eliminated  to  a  large  extent,  because  of  the  smaller 
voltage  drop  in  the  line  and  because  of  the  more  constant  light 
given  from  tungsten  lamps  when  the  voltage  is  variable.  Prac¬ 
tically  every  store  in  town  uses  electric  lighting,  and  there  are 
only  two  examples  of  gasoline  lighting.  Natural  gas  is  avail¬ 
able  for  lighting  with  incandescent  mantles,  but  it  is  used 
rarely  because  of  the  trouble  and  expense  connected  with  new 
mantles  and  chimneys.  Lighting  from  oil  lamps  is  more  ex¬ 
pensive  than  electric  lighting  with  tungsten  lamps  on  a  flat 
rate,  the  two  systems  being  compared  on  the  basis  of  equal 
illumination. 

The  proper  charge  for  flat-rate  tungsten  lighting  depends  on 
local  circumstances,  but  a  rate  of  1.25  cents  per  month  per 
watt  less  10  per  cent  for  cash  should  be  sufficient  to  cover  all 
costs  and  pay  for  the  renewal  for  one  lamp  per  year  for  each 
lamp  installed.  The  cost  of  100  watts  per  month  would  then 
be  fixed  cost  40  cents,  running  cost  20  cents,  new  lamps  10 
cents,  or  a  total  of  70  cents  per  month  for  100  hours’  service. 
For  150  hours  per  month  the  cost  would  be  80  cents.  At  a  flat 
rate  of  1.25  cents  per  watt  per  month,  less  10  per  cent  for 
cash,  the  revenue  from  100  watts  would  be  $1.12.  There 
would,  therefore,  be  a  profit  on  all  tungsten  lamps  used  less 
than  150  hours  a  month,  and  this  number  of  hours  is  much  in 
excess  of  the  average  number  of  hours  of  the  peak  load. 

The  main  principle  which  should  always  be  kept  in  mind  in 
making  any  change  in  existing  rates  in  a  small  town  is  to  ob¬ 
tain  more  revenue  from  the  present  customers  by  giving  the 
customers  more  light  or  better  service.  It  may  seem  to  some, 
w’ho  have  not  studied  the  question  fairly,  unjust  to  charge  more 
per  watt  for  tungsten  lighting  than  for  lighting  from  carbon 
lamps,  but  it  must  be  remembered  that  the  fixed  cost  per  kilo¬ 
watt  depends  on  the  existing  load,  and  if  the  load  is  decreased 
by  the  use  of  tungsten  lamps  the  fixed  cost  per  kilowatt  is  in¬ 
creased.  As  the  fixed  cost  is  two-thirds  of  the  total  cost,  the 
charges  should  be  based  on  fixed,  rather  than  on  running  cost. 
After  sufficient  additional  business  has  been  obtained  by  tung¬ 
sten  lighting,  it  is  proper  to  reduce  rates  to'encourage  still  fur¬ 
ther  addition,  but  this  reduction  should  not  be  made  until  it 
is  proved  that  the  revenue  will  be  increased  thereby. 

In  the  discussion  of-  the  above  paper,  Mr.  A.  T.  Holbrook, 
of  the  Excess  Indicator  Company,  said  that  whether  a  central 
station  adopted  the  controlled  flat-rate  method  of  charging  or 
not  would  depend  on  whether  it  wanted  small  residence  busi¬ 
ness  at  a  profit,  and  whether  the  manager  was  willing  to  cast 
aside  preconceived  ideas  and  prejudices.  He  suggested  that 
the  rate  for  flate-rate  residence  lighting  contracts  with  tung¬ 
sten  lamps  with  the  use  of  some  current-limiting  device  should 
be  I  cent  per  watt  contracted  for  per  month  or  more.  He  ad¬ 
vocated  the  use  of  this  system  for  new  business  which  could 
not  be  secured  at  a  profit  in  any  other  way,  but  not  for  exist¬ 
ing  metered  customers  or  for  all  classes  of  new  business. 
Many  unconnected  residence  consumers  would  be  glad  to  get 
service  were  it  not  for  the  fear  that  the  bills  would  be  too 
big.  It  must  be  borne  in  mind  that  the  controlled  flat  rate 
with  limited  maximum  demand  is  different  from  the  old- 
fashioned  flat  rate  with  no  restriction  save  the  honesty  of  the 
consumer.  The  flat-rate  controlled  system  will  give  greater 
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gross  income  per  kilowatt  of  maximum  demand  than  any  other 
system. 

Analyzing  the  cost  of  serving  a  residence  consumer  having  a 
connected  load  of  200  watts,  he  figured  that  with  a  consumer 
charge  of  $3  per  year,  an  output  charge  of  $1.71,  and  a  demand 
charge  of  $6  per  year,  the  total  cost  would  be  $10.71  for  this 
consumer.  As  such  a  consumer  at  a  i-cent-per-watt-per-month 
rate  would  pay  $24  per  year.  The  service  would  show  a  net 
profit  of  $13.29  over  the  foregoing  estimate  of  cost  to  operate. 
He  quoted  the  last  National  Electric  Light  Association  paper 
on  “Residence  Lighting,”  by  Mr.  H.  J.  Gille,  of  Minneapolis, 
in  which  $80  per  kw  per  year  is  given  as  a  fair  average  gross 
income  figure.  He  asked  members  to  compare  this  with  $120 
per  kw  of  connected  load  obtainable  with  the  proposed  con¬ 
trolled  flat-rate  system. 

Mr.  Holbrook  outlined  the  results  obtained  in  practice  with 
this  system  in  several  cities.  At  Sheboygan,  Wis.,  since  July  9, 
1910,  51  contracts  have  been  secured  on  the  limited  flat-rate 
basis.  Most  of  these  are  stores  and  saloons  which  had  hitherto 
used  gas.  The  total  revenue  per  year  from  these  consumers 
will  be  $3,175-  At  Superior,  Wis.,  since  July  16,  1910,  43  resi¬ 
dence  consumers  formerly  using  gas  have  been  secured  on  this 
basis,  with  an  annual  gross  income  to  the  company  of  $815. 
Similar  figures  have  been  obtained  at  Marinette,  Mich.,  and 
Wausau,  Wis.  ’ 

At  Hartford,  Conn.,  flat-rate  consumers  on  this  kind  of 
contract  averaged  $2.30  per  month.  By  installing  100  check 
meters  to  record  the  watt-hours  taken  by  various  flat-rate  con¬ 
sumers,  it  was  determined  that  the  rate  obtained  varied  from 
6  to  14  cents  per  kw-hour. 

Mr.  Stewart,  in  answer  to  a  question  regarding  results  in  the 
town  in  which  he  was  interested,  said  that  there  are  80  stores 
in  the  town  and  78  of  these  are  on  the  company’s  books.  Of 
these,  only  4  or  5  use  meters.  The  rest  are  charged  flat  rates. 

Mr.  E.  L.  Prindle,  of  Gladwin,  spoke  very  positively  against 
the  use  of  flat  rates  without  a  current-limiting  device. 

Mr.  W.  H.  Friedrich,  of  Coldwater,  opposed  flat  rates  on 
account  of  the  uncertainty  as  to  the  number  of  hours’  use  per 
day  the  consumer  will  make  of  his  equipment.  Flat  rates 
are  also  a  source  of  complaint  because  one  consumer  objects  to 
paying  the  same  rate  as  his  neighbor  who  is  less  economical 
with  the  electricity. 

Mr.  A.  E.  Williams,  of  the  National  Electric  Lamp  Associa¬ 
tion,  told  of  an  experience  which  he  had  at  one  time  while 
soliciting  business  for  a  central  station  company  in  a  factory 
district  where  there  were  many  workmen’s  cottages.  In  solicit¬ 
ing  such  possible  consumers,  the  first  question  usually  asked 
was,  “How  much  per  month  will  this  service  cost?”  If  he  had 
been  able  to  answer  definitely  just  what  it  would  cost  he  was 
sure  he  could  have  secured  many  consumers  who  would  not 
otherwise  take  the  service.  The  workman  likes  to  figure  just 
how  much  he  must  lay  aside  to  meet  his  lighting  bill  each 
month,  and  is  wary  of  the  uncertain  cost  of  metered  service. 

Mr.  Stewart  pointed  out  that  his  paper  did  not  advocate  the 
use  of  flat  rates  to  the  exclusion  of  meter  rates.  He  advocated 
both  systems. 

Mr.  Holbrook  read  a  part  of  a  letter  from  a  Colorado  central 
station,  which  formerly  used  a  flat  rate  of  50  cents  per  lamp  per 
month.  On  Jan.  i,  1910.  it  changed  to  a  meter  basis,  install¬ 
ing  375  meters.  The  rates  are  from  14  cents  to  18  cents  per 
kw-hour,  yet  this  manager  said  that  he  would  gladly  go  back 
to  a  rate  of  50  cents  per  lamp  per  month  if  he  could  do  so. 
The  change  to  meters  has  decreased  his  revenue. 

A  paper  on  the  cost  of  high-efficiency  lighting,  written  by 
members  of  the  engineering  department  of  the  National  Elec¬ 
tric  Lamp  .Association,  in  conjunction  with  Mr.  Geo.  D.  West- 
over,  was  read  by  Mr.  A.  E.  Williams,  of  the  National  Electric 
Lamp  .Association.  .A  statement  by  Mr.  Alex.  Dow,  of  Detroit, 
was  quoted  to  the  effect  that  central  stations  must  not  rest 
serenely  in  the  belief  that  there  is  not  to  be  a  flood  of  tungsten 
lamps,  as  there  will  be  a  deluge  of  them.  The  paper  then  went 
on  to  say  that  companies  which  have  not  revised  their  rates 
in  such  a  way  as  to  protect  themselves  must  do  so.  In  making 


up  the  new  rate  it  must  be  formulated  on  a  more  business-like 
basis  than  formerly.  He  then  stated  that  any  rate  must  be  made 
up  of  three  factors:  a  customer  charge,  to  cover  the  cost  of 
bookkeeping,  meter  maintenance,  meter  reading  and  collecting 
bill ;  a  demand  charge  to  cover  the  interest  and  depreciation  on 
equipment,  and  other  fixed  charges  dependent  on  the  demand, 
and  an  output  charge  based  on  the  cost  of  generating  kw-hours, 
which  is  variable  according  to  the  number  of  kw-hours  produced. 
Among  the  plans  of  arriving  at  the  fixed  charge,  he  mentioned 
especially  the  plan  of  basing  this  on  the  area  of  rooms  to  be 
lighted. 

He  referred  to  the  Canadian  Electrical  Association  paper  of 
Mr.  S.  B.  Hood,  read  last  July,  in  which  was  given  an  analysis 
showing  that  a  rate  based  on  area  is  almost  equivalent  to  an 
average  rate  per  room  in  the  majority  of  cases.  By  this  plan  in 
residences  the  main  floor  rooms  are  estimated  a  certain  amount  • 
and  the  occupied  rooms  on  the  second  floor  at  one-half  this 
amount  per  room.  This  plan  of  fixing  the  estimated  maximum 
demand  does  not  discourage  the  use  of  cooking  and  other 
devices,  because  they  are  not  counted  as  influencing  the  maxi¬ 
mum  demand.  By  using  a  certain  charge  per  room,  instead 
of  per  square  foot,  very  little  error  is  introduced. 

The  paper  urged  the  importance  of  securing  as  many  con¬ 
sumers  as  possible  per  1000  ft.  of  service  mains — that  is,  of 
keeping  the  density  of  service  high  in  order  to  keep  the  cost 
of  service  down.  In  serving  small  consumers  the  demand  and 
customer  cost  are  the  large  items.  The  kw-hour  costs  are  very 
small,  because  of  the  small  number  of  kw-hours  used.  The 
paper  favored  the  use  of  some  current-limiting  device,  and  a 
flat  rate  for  small  residence  customers  of  this  class.  To  over¬ 
come  the  objection,  urged  against  this  system,  that  it  does  not 
allow  the  flat-rate  consumer  on  such  a  contract  to  illuminate 
the  whole  house,  it  was  suggested  that  the  Hartford  plan  of 
allowing  the  current-controller  to  be  out  of  service  for  one 
night  during  each  month  should  be  followed. 

In  conclusion,  the  author  said  that  the  exact  method  of 
making  a  rate  is  not  so  important  as  a  recognition  in  the  rate 
of  the  existence  of  three  elements  which  go  to  make  the 
total  cost  of  service ;  these  three  elements  must  be  properly 
reckoned  with  in  whatever  system. of  charging  is  adopted. 

President  Marshall,  of  Port  Huron,  laid  special  emphasis  on 
the  closing  paragraph  of  his  paper  to  the  effect  that  all  should 
recognize  that  principles  rather  than  exact  methods  are  the  im¬ 
portant  things  in  making  up  a  system  of  rates.  The  trouble 
with  the  kw-hour  as  a  unit,  upon  which  to  sell  electric  service, 
he  said,  is  that  it  does  not  correspond  to  the  unit  of  cost.  The 
cost  is  made  up  of  the  different  elements  recounted  in  the 
paper. 

One  member  asked  Mr.  Stewart  what  provision  would  be 
made  in  the  flat-rate  system  for  the  use  of  electric  flatirons. 
Mr.  Stewart  replied  that  this  could  best  be  taken  care  of  by  a 
meter  rate  if  the  plant  was  large  enough  to  give  day  service, 
so  that  flatirons  could  be  used.  The  objection  was  raised  that 
a  certain  number  of  small  consumers,  if  on  the  meter  system, 
will  pay  only  from  50  to  75  cents  per  month,  whereas  on  the 
flat  rate  they  must  pay  more  and  the  bills  will  be  too  high  for 
them.  In  answer  to  this  objection  Mr.  Stewart  said  that  if  a 
consumer  can  pay  only  75  cents  per  month,  the  company  does 
not  want  him  to  use  a  meter.  It  cannot  afford  to  maintain 
service  for  him.  He  said  that  representatives  of  the  Boston 
Edison  Company  testified  at  hearings  on  that  subject  that  the 
cost  per  meter  is  $i  per  month. 

Mr.  W.  H.  Friedrich  said  that  the  use  of  heating  devices, 
electric  irons  and  vacuum  cleaners  is  barred  by  the  flat-rate 
system. 

Mr.  John  Cavanaugh,  of  Benton  Harbor,  said  that  unless  the 
charge  on  the  flat-rate  system  is  based  on  24  hours  per  day 
use  of  energy,  the  company  cannot  afford  to  go  to  flat  rates. 
Electric  irons  will  be  most  used  where  the  income  of  the 
family  is  so  small  that  the  housewife  does  her  own  washing  and 
ironing.  The  electric  light  company  could  better  get  a  revenue 
from  ironing  than  the  gas  company.  It  is  not  correct  to  assume 
that  the  small  users  do  not  need  electric  irons. 


September  i,  1910. 
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LETTERS  ON  PRACTICAL 
SUBJECTS 


MOVING  OIL  BY  AIR  PRESSURE. 

A  very  simple  method  of  moving  oil  or  other  liquid  from 
barrels  is  illustrated  in  Fig.  i.  Formerly  the  barrel  of  machine 
or  cylinder  oil  was  rolled  up  to  its  tank  and  then  by  means  of 
a  long  pump  the  barrel  was  emptied  of  its  contents ;  the  pump¬ 
ing  being  done  by  hand.  This  method  of  handling  the  oil  was 
slow  and  laborious,  as  it  took  about  thirty  minutes  to  pump  out 
a  barrel,  and  since  we  use  six  barrels  of  oil  per  month  it  was 
decided  to  utilize  the  air  pressure  from  an  air  compressor  to 
move  the  oil  instead  of  doing  so  by  hand,  as  above  mentioned. 
Fig.  2  shows  the  oil  storage  tanks,  a  connection  being  taken 
for  each  tank  from  the  main  discharge  pipe,  as  indicated.  Re¬ 
ferring  to  Fig.  I, ’the  sketch  shows  the  pipe  and  its  connections. 
The  air  enters  the  tee  through  the  pipe  P,  and  surrounds  the 


within  the  screening  chamber  dislodged.  The  removal  of  such 
matter  insures  a  free  passage  of  the  oil  through  the  screen 
and  out  to  the  storage  tanks. 

Referring  to  the  illustration  shown  in  Fig.  2,  it  will  be 
noticed  that  over  each  tank  is  fixed  a  connection  to  receive  the 
nipple  N,  as  shown.  Each  elbow  is  plugged  and  when  oil  is  to 
be  discharged  into  any  particular  tank  the  plug  in  the  elbow 
over  that  particular  tank  is  removed  and  the  nipple,  N,  inserted 
in  its  place.  The  plug  taken  from  the  elbow  is  screwed  in  place 
of  the  nipple  and  in  this  way  the  nipple  and  plugs  arc  inter¬ 
changed.  After  the  nipple  is  screwed  in  position  and  plug  is 
fastened  into  the  elbow  the  air  pressure  is  gradually  turned 
on.  It  is  good  policy  to  do  this,  because  a  sudden  turning  on 
of  the  pressure  might  bulge  the  heads.  After  the  oil  has  all 
been  run  out  of  the  barrel  the  air  pressure  is  shut  off  and  the 
barrel  removed.  The  oil  lifter  is  then  ready  for  insertion  in  an¬ 
other  barrel.  Ground  unions  are  used  on  the  air  line,  oil  line  and 
strainer  which  enable  quick  connections  and  easy  removal  of 
the  oil  lifter  from  the  air  and  oil  lines.  The  device  will  pay 
for  itself  in  a  short  while,  and  it  is  worth  making  and  connect- 


outside  surface  of  the  pipe  Pi.  Thence  it  passed  into  the  bar¬ 
rel  through  the  space  between  the  outer  nipple  and  inner 
pipe,  as  shown  by  the  curved  arrows.  In  making  the  connections 
to  a  barrel,  a  carpenter’s  bit  of  the  right  size  will  be  necessary 
for  boring  the  hole  to  receive  the  outer  nipple.  The  inner 
pipe  extends  through  the  tee  and  connects  with  the  nipple  and 
elbow  outside  the  tee,  as  shown  at  R.  The  length  of  the  inner 
pipe  allows  about  a  j4-in.  clearance  between  its  end  and  the 
surface  of  the  barrel,  when  it  is  screwed  in  position  ready  for 
operation. 

A  carpenter’s  expansion  bit  will  be  found  the  handiest 
tool  to  use  in  boring  the  hole  to  receive  the  outer  nipple, 
because  the  bit  can  be  shifted  so  as  to  bore  the  hole  a  trifle 
small;  then  when  the  pipe  tap  is  used  to  thread  out  the  hole, 
the  nipple  can  generally  be  screwed  into  this  threaded  hole 
sufficiently  tight  to  prevent  leakage.  The  size  of  the  piping 
used  in  constructing  such  an  “oil  lifter,”  as  it  is  called,  de¬ 
pends  in  a  great  measure  on  the  quantity  of  oil  to  be  moved 
and  the  air  pressure  available.  At  the  plant  with  which  the 
writer  is  connected  the  outer  nipple  is  2  in.  and  the  inner 
pipe  is  in.  in  size.  The  inside  of  the  outer  nipple  is 
reamed  out  so  as  to  offer  the  least  resistance  to  the  entering 
air. 

At  first,  when  we  began  to  use  the  oil  lifter  we  encoun¬ 
tered  a  few  obstacles  never  expected.  First  of  all,  the  air  pres¬ 
sure  was  too  great  and  this  caused  the  heads  of  the  barrels  to 
bulge  and  leak.  This  difficulty  was  greatest  whenever  the  pipe 
carrying  the  oil  to  tanks  became  clogged  with  any  foreign  mat¬ 
ter  such  as  chips  of  wood  or  pieces  of  old  bungs  left  in  the 
barrel.  In  either  case  the  heads  would  bulge  and  leak,  al- 
through  the  air  pressure  was  reduced  to  10  lb.  per  sq.  in. 
and  this  difficulty  had  to  be  gotten  over  before  the  oil  Ufter 
could  be  considered  a  success.  The  way  in  which  the  oil  pipe 
was  kept  free  from  such  stoppages  is  shown  at  S,  Fig.  i.  A 
strainer  was  inserted  in  the  oil  line,  as  shown  and  it  removed 
all  difficulties.  From  inspection  it  will  be  seen  how  the  strainer 
is  made  and  connected  in  the  oil  discharge  line.  After  a  barrel 
has  been  emptied  the  cap,  C,  is  removed,  and  any  chips  or  dirt 


ing  up  wherever  air  pressure  is  obtainable.  It  is  clean  and 
forms  a  very  easy  way  of  moving  liquids  from  barrel  to  any 
desired  point  of  storage. 

Philadelphia,  Pa.  Kingsley  Williams. 


LAYOUT  OF  A  MODERN  SUBSTATION. 

The  last  few  years  have  seen  such  a  change  in  the  equipment 
of  substations  that  the  following  article  may  be  of  advantage 
to  those  interested  in  this  branch  of  electric  transmission.  To 
begin  with,  the  building  itself  should  be  of  such  a  size  as  to 
permit  of  a  reasonable  increase  of  capacity.  That  is,  it  should 
have  some  spare  space  so  that  if  it  be  desired,  one  or  more 
additional  machines  may  be  installed,  together  with  the  neces¬ 
sary  switchboard  apparatus,  etc.  It  should  if  possible  be  a 
brick  structure,  having  cement  or  tiled  floors,  and  be  well 
ventilated.  Next,  it  should  be  a  two-story  building  with  a 
basement. 

In  the  basement  are  the  oil  switches.  These  are  either  mo¬ 
tor,  or  solenoid-operated,  controlled  from  the  switchboard. 
An  air  duct  wifh  inner  and  outer  doors,  forming  a  vestibule 
so  as  to  permit  one  to  enter  without  shutting  off  the  blowers, 
is  run  directly  under  the  space  where  the  transformers  will  be 
on  the  first  floor.  The  blowers  and  motors  are  placed  right 
outside  of  the  duct,  the  air  being  carried  into  the  duct  through 
an  opening  level  with  the  floor.  A  good  place  for  the  series 
transformers  is  inside  of  the  air  duct. 

On  the  main  floor  are  placed  the  rotaries,  motor-generators, 
boosters,  balancers,  transformers  and  the  switchboards.  The 
rotaries  and  motor-generators  should  be  placed  in  a  row  when 
possible,  although  in  some  cases,  in  order  to  economize  in  floor 
space,  this  is  not  done.  The  machines  are  either  three-phase 
or  six-phase.  A  great  many  of  the  rotary  converters  are  six- 
phase,  the  primary  of  the  transformer  being  wound  “delta” 
and  each  phase  of  the  secondary  brought  out  separately.  In 
the  floor  under  each  machine  should  be  a  hole  cut  through  to 
the  basement,  slightly  smaller  than  the  size  of  the  inside 
diameter  of  the  base  of  the  machine.  The  cables  are  then 
brought  straight  down  to  the  ceiling  of  the  basement  and 
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thence  to  the  switchboard  and  transformers.  This  gives  one 
easy  access  to  them  in  case  of  trouble.  The  transformers 
should  be  placed  in  a  row  over  the  air  duct.  Some  use  three 
single-phase  transformers  for  each  rotary,  while  others  use  a 
single  three-phase  unit.  Personally,  the  writer  prefers  the  lat¬ 
ter.  However,  this  is  a  matter  open  to  debate,  as  each  has  its 
advantages  as  well  as  disadvantages.  The  same  rule  applies  to 
boosters  and  balancer  sets,  as  to  rotaries,  in  regard  to  location. 
As  there  arfc  usually  only  one  or  two  in  a  station,  it  is  however 
comparatively  easy  to  find  a  place  for  them  where  they  will  be 
out  of  the  way. 

Sometimes  the  switchboard  is  on  a  gallery  extending  along 
one  side  of  the  station,  midway  between  the  first  and  second 
floors.  More  often,  though,  it  is  on  the  main  floor.  It  should 
be  at  one  side  of  the  room,  far  enough  from  the  wall  to  give 
one  plenty  of  room  to  work  behind  it — say  4  ft.  The 
board  itself  is  made  up  of  panels  of  marble — gray  or  black — 
and  the  arrangement  of  the  switchboard  is  of  vital  importance. 
In  case  of  trouble  the  operator  must  know  where,  or  at  least 
what  part  of  the  board,  each  switch  is.  Hence  it  should  be 
divided  into  three  sections,  possibly  more ;  but  three  is  a  good 
standard.  First,  and  to  the  left  as  you  face  the  board,  are  the 
control  switches  for  the  oil  switches.  This  is  known  as  the 
high-tension  board.  Each  control  switch  has  red  and  green 
pilot  lamps,  which  show  at  a  glance  whether  the  switch  is  open 
or  closed.  They  are  also  provided  with  little  flags  worked 
mechanically,  so  that  in  case  the  lamp  should  burn  out  one 
would  still  know  whether  the  switch  were  open  or  closed.  At 
the  top  of  the  board  are  the  pilot  lamps  for  the  three-phase 
bus,  and  at  the  bottom,  under  the  corresponding  control 
switches,  are  the  relays  for  tripping  the  oil  switches.  Next  in 
order  come  the  machine  panels.  On  each  of  these  are  the 
positive  and  negative  machine  switches,  circuit-breaker,  am¬ 
meter,  receptacle  for  voltmeter  plug,  field  rheostat  control 
switches,  and  induction  regulator  or  dial  switch  control,  depend¬ 
ing  upon  which  is  used,  induction  regulators,  or  dial  switches 
on  the  transformers.  The  latest  stations  carry  four  buses. 
This  necessitates  the  use  of  a  switch  which  will  enable  one 
to  connect  the  machines  to  either  one  of  the  four  buses.  The 
cable  is  led  to  the  movable  part  of  the  switch,  which  consists 
of  two  double-throw  blades  electrically  connected  to  one 
another,  but  independently  operated.  From  each  bus  leads  are 
taken,  terminating  in  clips  on  the  board  in  such  a  position  as  to 
allow  the  left-hand  blade  to  be  thrown  up  onto  No.  i  bus,  and 
down  onto  No.  3.  In  like  manner  the  right-hand  switch  can 
be  thrown  onto  either  No.  2  or  No.  4  bus.  There  is  one  of 
these  switches  for  the  positive  and  one  for  the  negative  side. 
The  best  circuit-breaker  is  one  that  has  both  an  overload  and 
speed-limit  release  coil.  Some  eliminate  the  overload  release 
and  depend  on  the  relay  on  the  high-tension  side  of  the  line ;  but 
it  is  safer  to  have  it.  The  field  rheostat  may  be  placed  on  top 
of  the  board,  but  it  is  much  better  to  have  it  in  the  basement 
directly  under  the  board.  Now  comes  the  “feeder”  section. 
This  consists  merely  of  a  positive  and  negative  switch  for  each 
feeder  (of  the  same  type  as  those  described  for  the  machines), 
and  two  ammeters  for  each  feeder,  one  in  the  positive  and  one 
in  the  negative  side  of  the  line.  If  there  is  a  storage  battery 
in  the  station  the  panel  for  it  should  be  between  the  machine 
and  feeder  panels.  On  it  are  the  main  switches  (like  those  on 
the  machines),  two  duplex  ammeters  to  show  whether  the 
battery  is  charging  or  discharging,  and  the  end-cell  control 
switches  with  their  pilot  lamps.  A  combination  desk  and  pres¬ 
sure-cabinet  is  more  convenient  than  to  have  the  pressure  box 
on  the  board,  as  it  enables  the  operator  to  take  readings,  and 
enter  them  in  the  log  without  leaving  the  desk. 

The  second  floor  is  devoted  to  the  battery  and  end-cell 
switches  with  their  motors.  The  writer  has  purposely  neglected 
to  describe  or  mention  any  synchronizing  apparatus,  for  while 
some  still  install  that  method  of  starting,  it  will  only  be  a 
matter  of  time  before  all  rotaries  are  started  from  the  alternat¬ 
ing-current  side  as  an  induction  motor,  taps  being  taken  from 
the  transformer  for  starting.  This  lessens  the  chance  for 


“knocking”  other  machines  off  the  line,  causing  interruption 
to  service. 

Brooklyn,  N.  Y.  W.  R.  Sherwood. 


ENGIlfE  ERECTING  EXACTITUDE. 

During  the  installation  of  a  cross-compound  condensing  en¬ 
gine  in  a  central  station  considerable  trouble  was  experienced 
by  the  engineers  in  charge  of  erection  by  seeming  discrepancies 
in  the  leveling  of  the  engine.  No  matter  how  carefully  the 
work  of  leveling  seemed  to  have  been  done,  when  some  new  part 
was  assembled,  trouble  would  be  found  in  some  portion  of  the 
machine  which  was  not  exactly  in  its  position. 

The  work  was  not  done  with  a  transit  as  it  should  have  been 
done;  but  the  engineers  relied  upon  an  ordinary  level,  bridging 
the  parts  to  be  leveled  by  means  of  a  straightedge.  Unless 
the  utmost  care  is  taken  to  secure  accuracy,  there  will  be 
trouble  from  such  leveling.  The  writer  does  not  wish  to  be 
understood  that  accurate  leveling  cannot  be  performed  by  means 
of  the  common  level  and  straightedge,  for  the  work  can  be 
done  that  way,  and  done  accurately,  too;  the  writer  has  had  to 
perform  his  share  of  it,  but  much  care  and  several  precautions 
are  necessary  in  order  to  secure  good  work  in  leveling  with 
such  tools. 

To  begin  with,  the  straightedge  must  be  carefully  made  from 
well-dried  lumber  and  it  must  have  good  care  and  careful  usage 
from  the  minute  it  is  finished  until  the  work  of  setting  the 
engine  has  been  completed.  Any  careless  handling  of  the 
straightedge  will  cause  errors  to  creep  into  the  leveling  which 
all  the  care  possible  with  the  level  and  straightedge  afterward 
cannot  make  good.  The  ordinary  level,  as  used  by  the  car¬ 
penter,  is  orf  little  value  for  engine  work.  An  all-metal  level 
should  be  used,  by  all  means,  thereby  eliminating  one  •  great 
source  of  error,  that  of  distortion  of  the  wooden  portion  of 
the  level  by  moisture  and  temperature  changes.  Cast  iron 
makes  by  far  the  better  level  frame.  While  cast  iron  may  be 
easily  broken,  it  will  stay  in  place  better  than  most  other  metals, 
and  will  resist  any  strain  without  distortion  until  it  breaks. 
Therefore,  the  mechanic  with  a  good  cast-iron  le^el  may  be 
fairly  certain  that  the  instrument  is  all  right  as  long  as  it  is 
not  broken.  A  strain  sufficiently  severe  to  injure  a  cast-iron 
level  will  break  it. 

Having  procured  a  good  and  accurate  level  frame,  the  me¬ 
chanic  must  see  to  it  that  the  vial  is  accurate  enough  for  the 
purpose.  An  ordinary  vial  as  supplied  with  common  levels  is 
not  generally  accurate  enough.  The  vial  must  be  ground  on 
the  inside,  perfectly  straight,  or  as  straight  as  the  duty  de¬ 
mands.  Level  vials  are  tested  in  a  sort  of  trough  which  can 
be  inclined  from  the  horizontal  by  means  of  a  micrometer 
screw.  The  trough  is  either  10  in.  or  i  ft.  in  length  and  the 
screw  is  so  proportional  that  the  movement  of  the  bubble  'in 
the  vial,  when  in  the  trough,  represents  the  elevation  of  the 
level  vial  at  a  stated  distance  per  mile.  Thus,  it  is  possible  to 
grind  vials  so  accurately  that  the  variation  of  the  bubble  in. 
in  the  length  of  the  vial  means  the  elevation  of  the  line  of 
sight  I  in.  in  a  mile. 

A  vial  of  this  accuracy  will  cost  several  dollars.  Set  in  a  well- 
proportioned  and  well-finished  iron  frame  the  level  for  engine 
work  will  cost  at  retail  about  $5,  and  a  level  costing  less  than 
that  amount  may  w'cll  be  looked  at  askance  by  the  engineer  who 
desires  a  good  and  accurate  instrument.  The  engine  in  question 
had  been  erected  by  a  level  with  an  unground  vial.  Upon  test¬ 
ing  out  the  level  it  was  found  that  an  appreciable  elevation  of 
one  end  of  the  tool  could  be  made  with  hardly  a  noticeable 
change  in  the  position  of  the  bubble.  When  a  vial  is  so  made 
that  the  vial  is  smaller  in  the  middle  than  at  either  end,  or 
when  there  is  a  slight  low  place  in  the  portion  where  the  bubble 
moves,  then,  if  the  low  place  be  near  the  middle  of  the  vial,  it 
w'ill  be  almost  impossible  to  adjust  the  level  so  that  the  bubble 
may  come  to  rest  in  the  middle  of  the  vial.  This  defect  is 
frequently  found  in  levels  in  which  the  vials  were  inserted  and 
set  by  the  owner  thereof. 

Cases  noted  above  happen  usually  becar.sc,  in  unground  vials, 
the  man  who  inserts  them  is  not  aware  that  the  vials  have  been 


September  i,  1910.  ELECTRICALWORLD. 


selected,  or  straightened  on  one  side  only,  and  that  side  is 
usually  marked  with  a  short  file-mark  at  or  near  one  end  of  the 
vial.  In  setting,  the  file-mark  should  be  placed  uppermost  in 
order  that  the  bubble  may  traverse  at  all  times  the  straight  side 
of  the  vial.  Failure  thus  to  set  the  vial  results  in  the  “good” 
and  the  “cranky”  level,  both  forms  of  which  should  be  rejected 
by  the  engineer  the  instant  he  realizes  the  condition  of  the 
instrument.  Such  a  tool  caused  the  trouble  noted  in  the  instance 
described,  and  it  was  only  straightened  out  by  a  tedious  and 
careful  going  over  the  entire  work  with  a  good  level,  and  the 
wedging  up  of  some  portions  of  the  engine  and  the  lowering 
of  some  of  the  other  portions. 

South  Bend,  Ind.  James  F.  Hobart. 

_ _  _ • 

ELECTRICAL  CIRCUIT  DESIGNING. 

In  the  designing  of  electrical  circuits  engineers,  wire  chiefs 
and  amateurs  seldom  avail  themselves  of  a  very  simple  and 
practical  scheme.  Primary  cells,  secondary  cells,  generators 
and  transformers  are  connected  in  parallel  and  give  satisfaction. 
The  loss  of  current  through  difference  in  e.m.f.  is  little,  and  the 
only  precautions  taken  are  to  connect  apparatus  of  equal  e.m.fs. 
The  scheme  referred  to  is  to  divide  the  source  of  e.m.f.  into  two 
equal  parts,  place  the  parts  at  the  ends  of  the  transmission  line, 
connected  in  parallel  through  the  line.  Any  form  of  electrical 
apparatus  can  be  placed  in  series  with  the  line  at  either  or  both 
ends  of  the  line.  The  two  sources  of  e.m.f.  are  both  practically 
on  open-circuit.  When  current  is  wanted,  by  reversing  the 
connections  of  the  source  at  one  end  both  courses  are  placed  on 
closed-circuit  in  series  through  the  line  and  apparatus.  Closed- 
circuit  batteries  may  thus  be  eliminated,  using  dry  cells,  etc., 
on  closed-circuit  lines  without  deterioration  except  during 
actual  service.  The  value  of  this  system  is  very  apparent  on  a 
two-party  telegraph  or  telephone  line.  If  such  a  line  is  long, 
many  cells  are  needed,  and  under  existing  conditions,  a  battery 
is  required  at  each  end,  capable  of  operating. the  line,  unless 
magnetos  are  used  for  signaling.  But  under  the  new  plan  the 
zincs  at  both  ends  are  connected  to  one  line,  and  the  carbons 
to  the  other  line  or  to  the  ground.  When  either  party  wishes  to 
call  the  other  he  reverses  the  connections  of  his  group  of  cells, 
and  both  groups  furnish  energy.  He  reverses  the  connections 
again  when  through  with  the  line.  The  same  number  of  the 
same  kind  of  cells  must  be  used  at  each  end.  A  telegraph  line 
ot  this  kind,  using  wet  batteries,  was  in  successful  operation 
for  some  time.  The  cells  at  each  end  may  be  grouped  series, 
parallel,  or  both,  but  the  e.m.fs.  must  be  equal  on  open  circuit. 
Storage  cells  or  generators  may  be  used  equally  well.  Trans¬ 
formers  or  alternators  would  have  to  be  thrown  180  deg.  out 
of  phase  from  synchronism.  For  private  telephone  or  telegraph 
work,  telephone  testing,  bell  circuits,  police  and  fire  alarms, 
cable  testing,  and  the  subsidiary  wiring  (circuit-breaker  alarms, 
motor-operated  valves,  etc.)  that  central-station  and  isolated- 
plant  operators  have  to  do,  this  system  will  be  desirable,  par¬ 
ticularly  when  control  of  the  apparatus  on  a  line  from  both 
ends  is  a  factor. 

Madison,  Ind.  E.  E.  George. 

AN  ELECTRICAL  DISPLAY  KINK. 

During  the  recent  gathering  of  Knight  Templars  at  Chicago 
the  writer  noticed  among  other  and  more  elaborate  displays 
a  simple  electrical  search-lamp  which  was  doing  yeoman’s  duty 
continuously,  flashing  up  and  down  the  street,  upward  and 
downward,  and  all  without  any  attendant  whatever.  The  lamp, 
evidently  of  self-feeding  construction,  was  mounted  in  a  window 
which  commanded  almost  180  deg.  and  the  light  played  con¬ 
tinuously  in  every  imaginable  direction.  After  skirmishing 
for  a  position  from  which  the  method  of  operation  for  the 
search-lamp-  could  be  determined,  it  was  finally  observed  that 
the  lamp  was  mounted  upon  one  of  the  oscillating  desk  fans 
which  distribute  their  blast  in  many  directions.  The  manner  in 
which  the  vertical  oscillations  were  caused  could  not  be  deter¬ 
mined  from  the  point  of  observation,  but  it  may  readily  be  seen 
that  a  simple  lever  connection  with  another  oscillating  fan 
would  give  the  pencil  of  light  as  many  compound  curves  of 


projection  as  could  be  evolved  from  the  use  of  a  full-fledged 
geometric  lathe  for  the  purpose.  The  use  of  a  device  similar 
to  the  geometric  lathe  would  permit  the  path  of  the  pencil  of 
light  to  be  predetermined  as  desired,  but  the  fan  connection 
will  not  do  tnis  without  the  use  of  further  mechanism  to  render 
the  fans  synchronous  in  their  action.  For  the  purpose,  the  fan 
arrangement  was  sufficient  and  the  search-lamp  certainly  made 
itself  felt  at  unexpected  times  and  places  during  the  very  short 
time  the  writer  was  able  to  spend  in  observing  its  action. 

Chicago,  111.  John  Stanton. 

VENTILATING  A  HOT  ENGINE-ROOM. 

The  engine-room  where  the  writer  is  employed  is  somewhat 
similar  to  the  majority  of  engine-rooms  situated  in  New  York 
City.  It  is  located  about  thirty  feet  below  the  level  of  the 
street,  and  is  very  unhealthy,  having  a  continuously  overheated 
atmosphere  for  the  engineers  and  engine-room  employees  to 
work  in.  Not  a  single  ray  of  sunshine  ever  enters  the  engine- 
room  and  no  person  working  in  the  plant  can  tell  what  kind  of 
weather  exists  outside,  unless  by  inquiring  from  some  person 
who  may  happen  to  call.  After  a  considerable  number  of  at¬ 
tempts  the  chief  engineer  succeeded  in  having  a  system  of 
ventilation  installed  and  placed  in  operation  and  the  manner  in 
which  the  system  was  put  in  working  order  is  of  interest  be¬ 
cause  of  its  importance  in  maintaining  the  engine-room  in  a 
comfortable  condition.  Fig.  i  is  a  plan  view  of  the  engine- 
room  and  the  motors  and  fans  are  located  in  the  windows,  as 
shown  at  FF,  etc.  The  windows  were  put  in  for  the  purpose 
of  lighting  and  ventilating  the  engine-room,  but  owing  to  their 
location  and  depth  below  the  street  leved  they  were  of  abso¬ 
lutely  no  benefit,  as  regards  to  light,  and  of  very  little  benefit 


Fig.  1 — Plan  of  Engine  Room 

with  respect  to  ventilation.  Artificial  light  must  be  used  at 
all  times,  and  gas  was  out  of  the  question,  because  it  would 
unduly  increase  the  temperature  of  the  engine-room  and  make 
it  decidedly  unpleasant  for  the  engine-room  force  to  work  in. 
The  ventilating  system  consists  of  six  series-wound,  5-S‘hp 
motors,  belted  to  a  fan  5  ft.  in  diameter.  A  fan  and  a 
motor  are  placed  in  each  of  the  windows,  as  shown  in  the  plan 
view  at  F.  At  first  the  motors  driving  the  fans  were  placed  on 
the  window  sills,  as  shown  in  Fig.  2,  but  since  there  was  very 
little  space  to  allow  for  moving  the  motors,  the  belts  soon  be¬ 
came  useless  as  driving  mediums,  and  some  other  plan  had  to 
be  adopted  in  order  to  obtain  the  necessary  tension  for  driving 
the  fans.  This  was  not  an  easy  problem.  Various  ideas  were 
put  forth  and  finally  one  was  adopted,  as  shown  in  F'ig.  3.  The 
fan  was  placed  on  a  platform  sufficiently  high  to  allow  a  dis¬ 
tance  of  6  ft.  between  the  centers  of  the  fan  and  motor  shaft¬ 
ing,  as  shown  by  the  double-headed  dart.  The  motor  is  sus¬ 
pended  from  a  framework  by  means  of  four  long  threaded 
bolts;  each  bolt  sustaining  an  equal  load  caused  by  the  weight 
of  the  motor.  The  motor  is  held  suspended  by  means  of  the 
nuts  and  washers,  as  shown  at  B.  Whenever  more  tension  is 
required  on  the  belt,  the  motor  is  lowered  a  sufficient  distance 
by  unscrewing  the  nuts  at  BB,  which  increases  the  distance 
between  the  shaft  centers.  After  the  fans  and  motors  were 
fixed  in  position  all  unnecessary  openings  were  closed  with 
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galvanized  sheet  metal,  leaving  only  a  hole  or  opening  equal 
to  the  fan  diameter.  Before  this  was  done  it  was  found  the 
fans  when  in  operation  simply  churned  over  and  over  again 
the  same  air,  which,  of  course,  did  not  materially  lessen  the 
temperature  of  the  engine-room.  The  plan  first  adopted  was 


Figt.  2  and  3 — Motor- Driven  Fans. 


to  have  any  gang  of  fans  draw  in  the  cool  air  and  another 
gang  would  then  discharge  it.  Now  if  the  fans  at  F  were  dis¬ 
charging  cool  air  into  the  engine-room  then  the  gang  of  fans 
at  cither  F"  or  F'  would  discharge  the  warm  air  outdoors, 
hence  the  motors  had  to  be  connected  up  in  a  manner  to  allow 
for  reversal  of  rotation  at  any  desired  moment,  as  it  was 
thought  this  would  be  necessary  whenever  the  wind  changed 
its  direction.  How  the  motors  were  wired  to  suit  such  condi¬ 
tions  will  be  immediately  explained.  Fig.  4  shows  a  slate  slab 
bolted  to  the  wall  in  a  convenient  situation  so  as  to  cause  the 
least  effort  for  the  person  starting  the  fans  for  either  direc¬ 
tion  of  rotation.  Fig.  5  is  a  side  view  of  the  mounting,  and 
shows  how  the  slate  slab  is  bolted  to  the  wall.  Six  slabs  were 
sawed  out  of  a  large  piece  of  slate  and  on  one  piece  were 
placed  the  necessary  switches,  etc.,  to  enable  operation  of  the 
motors.  Referring  to  Fig.  4,  the  cut-out  is  shown  at  C;  main 
switch  at  S ;  reverse  switch  at  R,  and  starting  box  at  B.  After 
these  were  placed  in  position,  the  holes  were  scribed  and  cen¬ 
ter-punched,  the  slab  put  under  a  drill  press  and  the  holes 
drilled  with  a  twist  drill.  Twenty-five  holes  had  to  be  drilled 
in  each  slab,  six  of  which  are  shown.  After  one  slab  was 
drilled  it  was  used  as  a  templet  and  enabled  rapid  drilling  of 
the  remaining  slabs.  The  mains  are  run  to  the  cutout  at  C, 
and  thence  to  the  switch  S.  Here  the  mains  divide,  one  lead 
running  to  the  reversing  switch  R,  while  the  other  connects 
the  starting  box.  All  of  the  wiring  possible  was  concealed 
behind  the  slabs ;  the  necessary  connections  being  made  through 


Figs.  4  and  5 — Front  and  Side  Elevation  of  Slate  Slab. 


holes  as  before  mentioned.  This  method  of  wiring  gave  the 
job  a  neat  appearance  and  it  also  protected  the  wiring  from 
injury  to  a  considerable  extent. 

After  the  fans  were  in  operation  it  was  found  that  the  ma¬ 
chinery  would  quickly  become  covered  with  a  film  of  dust,  on 
account  of  the  air  -being  drawn  from  the  street  level.  In  or¬ 
der  to  avoid  any  further  deposition  of  dust  on  the  engines, 
dynamos,  etc.,  it  was  decided  to  screen  the  air  after  the  fol¬ 


lowing  manner;  A  galvanized  sheet-iron  pipe  was  extended 
from  the  framework  outside  the  box  in  which  the  fans  are 
located  and  in  this  was  placed  a  scries  of  canvas  screens, 
through  which  the  air  must  pass  before  it  enters  the  engine- 
room.  Fig.  6  is  a  longitudinal  section  of  the  pipe  extension 
and  Fig.  7  is  a  cross-section  of  the  same  pipe  showing  how  the 
screens  are  fixed  and  held  in  position.  The  wooden  frame¬ 
work  to  which  the  screens  are  fixed  is  held  in  place  by  means 
of  three  bolts,  thus  admitting  of  repairs,  renewal  or  cleaning. 
Whenever  the  canvas  surfaces  become  covered  with  dust  they 
are  removed  and  the  dust  is  swept  off  and  the  screens  again 
put  back  in  place.  Since  the  introduction  of  the  screens  the 
dust  has  been  almost  entirely  eliminated.  Of  course,  a  more 
refined  method  of  screening  and  washing  could  be  adopted, 
but  owing  to  conditions  it  is  almost  impossible  to  install  a 
modern  method  of  air  filtration.  The  temperature  of  the  en¬ 
gine-room  has  fallen  from  115  deg.  Fahr.  to  86  deg.  Fahr.,  which 
speaks  for  itself.  From  the  above  it  will  be  evident  that  the 
engine-room  was  sorely  in  need  of  some  sort  of  ventilating 
system,  and  the  one  just  described  was  thought  the  quickest 
and  handiest  to  install.  We  soon  learned  a  great  deal  about 
how  to  adapt  the  system  to  realize  the  best  results.  When  the 
fans  were  first  started  one  set  of  fans  forced  in  cool  air  while 
another  set  forced  out  the  hot  air.  The  result  of  this  plan 
was  to  raise  the  temperature,  especially  in  that  region  of  the 
engine-room  where  the  hot  air  was  forced  outdoors,  and  to 
decrease  the  temperature  in  that  part  of  the  engine-room, 
when  the  cool  air  was  forced  inwards.  From  this  we  soon 


Figs.  6  and  7 — Details  of  Air  Screen. 


learned  that  at  least  two  sets  of  fans  must  force  cool  air 
into  the  engine-room,  while  the  other  set,  or  one  most  remote 
from  the  point  of  operation,  must  discharge  the  warm  air  out¬ 
doors.  Hence  the  fans  shown  at  F"F”  in  the  plan  view  are 
used  exclusively  for  discharging  the  warm  air  outdoors,  while 
the  fans  at  F  and  F'  supply  the  necessary  cool  air.  The  sys¬ 
tem  is  a  complete  success,  and  in  hot  weather  the  temperature 
of  the  engine-room  is  lower  than  that  outdoors. 

Neiu  York.  William  Kavanagh. 


THE  EFFECT  OF  LOAD  FACTOR  ON  STEAM  BOILERS 
It  is  well  known  that  stations  having  the  largest  outputs  and 
the  highest  load  factors  show  the  best  coal  results.  The  coal  bill 
of  a  station  in  its  early  stages;  before  its  output  has  reached 
a  reasonable  figure,  is  apt  to  be  abnormal,  since  it  is  necessary 
to  have  the  apparatus  ready  to  supply  energy  before  there  is 
much  demand. .  Conditions  such  as  these  are  not  favorable  to 
economical  running,  as  the  fuel  required  for  banking  and  keep¬ 
ing  up  steam  is  out  of  proportion  to  the  output.  The  effect  of 
a  bad  load  factor,  however,  is  more  pronounced  in  the  boiler- 
room  than  in  the  dynamo  room.  With  a  reasonable  choice  in 
the  size  of  units,  it  is  possible  to  operate  a  generating  plant 
in  a  fairly  economical  manner.  A  standing  engine  does  not 
waste  coal,  and  it  has  been  said  that  under  ordinary  working 
conditions,  the  radiation  from  a  boiler  amounts  to  from  5  to  10 
per  cent.  Now,  if  the  boiler  is  worked  at  only  about  half  of 
its  power,  the  amount  of  radiation  will  still  be  the  same,  since 
the  steam  temperature  is  not  altered,  but  the  ratio  of  loss  by 
radiation  to  heat  put  into  the  boiler  is  doubled.  On  the  other 
hand,  if  a  boiler  is  overloaded  greatly,  the  result,  of  course, 
is  inefficiency  of  the  heating  service,  but  the  relative  loss  by 
radiations  is  very  much  reduced.  From  the  foregoing  it  would 
appear  that  the  number  of  boilers  under  steam  should  be  kept 
at  the  minimum  possible,  and  some  method  of  forcing  the  draft 
employed  to  quicken  the  generation  of  steam  when  necessary 
Pittsburg,  Pa.  Frederick  Heimbold. 
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QUESTIONS  AND  ANSWERS 


What  are  the  usual  voltages  of  electric  circuits  in  European  cities,  and 
is  direct  current  or  alternating  current  mostly  employed?  C.  J.  H.  S.  Co. 

In  Germany  the  favorite  e.m.f.  for  direct-current  two-wire 
systems  is  between  220  volts  and  260  volts,  534  stations  using 
this  e.m.f.;  228  stations  use  an  e.m.f.  between  105  volts  and  125 
volts;  489  stations  use  the  three-wire,  direct-current  system 
with  220  volts  between  the  outer  wires ;  427  stations  use  the 
three-wire,  direct-current  system  with  440  volts  between  the 
outers;  26  stations  use  an  e.m.f.  of  between  no  volts  and  120 
volts  single  phase;  of  the  stations  employing  polyphase  systems 
191  use  an  e.m.f.  between  210  volts  and  225  volts  and  192  be¬ 
tween  no  volts  and  127  volts.  From  the  above  it  will  be  seen 
that  220  volts  would  be  suitable  in  most  all  cases.  In  France 
there  are  more  direct-current  stations  than  alternating,  and  the 
voltage  of  the  distribution  network  is  almost  everywhere  be¬ 
tween  no  volts  and  120  volts.  The  number  of  220-volt  lines  is 
small.  Among  the  Austrian  electricity  supply  stations  the  favo¬ 
rite  e.m.f.  of  distribution  seems  to  be  220  volts,  while  a  small 
number  use  no  volts,  and  a  still  smaller  number  use  150  volts. 
In  Switzerland  the  e.m.f.  of  lighting  circuits  is  stated  to  be 
from  100  volts  to  120  volts  in  52  per  cent  of  the  stations,  150 
volts  in  17  per  cent  and  from  200  volts  to  240  volts  in  31  per 
cent.  Among  the  British  stations  the  e.m.f.  in  London  stations 
is  around  220  volts;  Westminster  stations  use  an  e.m.f.  of  210 
volts  to  230  volts ;  in  Glasgow  an  e.m.f.  of  220  volts  to  250 
volts  is  used,  and  in  Dundee  use  is  made  of  the  three-wire  sys¬ 
tem  with  400  volts  between  the  outers.  The  majority  of  sta¬ 
tions  in  England  generate  direct  current  and  statistics  relating 
to  these  stations  can  be  obtained  from  issues  of  the  London 
Electrician  published  on  Jan.  20,  1909,  and  Jan.  28,  1910. 


It  is  desired  to  rewind  a  small  alternating-current,  commutator-type 
motor.  The  machine  has  a  two-pole  held  frame  2  in.  thick  and  6  in.  in 
diameter;  its  armature  core  is  2  in.  in  diameter  and  has  30  slots.  There 
are  160  turns  of  No.  20  wire  on  each  field,  and  the  armature. has  10  turns 
of  No.  27  wire.  What  size  of  wire  and  how  many  turns  would  be  neces¬ 
sary  to  wind  this  motor  for  133  cycles  and  25  cycles,  the  machine  being 
a  60-cycle  motor?  The  voltage  in  both  cases  should  be  about  no. 

C.  D.  L. 

The  information  given  is  not  sufficient  to  justify  a  definite 
conclusion.  We  assume  that  the  machine  is  a  series  motor.  It 
may  safely  be  stated  that  if,  as  now  constructed,  it  operates 
satisfactorily  at  60  cycles,  the  same  machine  without  any  change 
whatsoever  will  operate  and  give  even  better  results  at  25  cycles. 
In  fact,  in  order  to  obtain  equal  results  in  the  two  cases  it  will 
be  necessary  to  insert  some  impedance  ift  series  with  the  motor 
when  it  is  used  at  25  cycles.  It  is  very  greatly  to  be  doubted 
whether  the  machine  can  be  rewound  in  any  way  so  that  it  will 
give  even  approximately  satisfactory  results  at  133  cycles.  The 
greatest  difficulty  in  the  operation  of  commutator  motors  is 
encountered  on  account  of  the  sparking.  If  the  sparking  could 
be  neglected,  one  could  very  readily  determine  the  changes  to  be 
made  when  rewinding  a  60-cycle  motor  for  either  133  cycles  or 
25  cycles.  In  regard  to  133  cycles,  it  can  be  stated  at  once  that 
the  rewound  machine  would  not  operate  with  the  same  output, 
or  give  equally  as  good  satisfaction,  as  when  running  at  60 
cycles.  The  60-cycle  machine  can  very  well  be  considered  as 
merely  an  extremely  well-designed  25-cycle  machine,  so  that  if 
the  machine  is  to  be  operated  at  25  cycles  it  will  be  unneces¬ 
sary  to  rewind  it.  If  it  is  desired  to  experiment  at  133  cycles, 
attention  might  be  called  to  the  fact  that  fewer  turns  should  be 
used  on  the  machine,  especially  in  the  field  coils.  When  used 
at  25  cycles  a  larger  number  of  turns  could  be  employed,  but 
it  is  doubtful  whether  any  advantage  would  be  obtained  from 
any  changes  introduced  in  the  machine. 


From  time  to  time  one  sees  accounts  in  the  teclmical  press  to  the  effect 
that  the  power  factor  of  an  unbalanced  polyphase  circuit  can  not  be 
accurately  defined,  owing  mainly  to  doubt  as  to  what  the  apparent  power 
is.  It  would  seem  that  the  time  has  passed  when  this  should  continue  to 
be  a  puzzling  question.  Consider,  for  instance,  a  two-phase  circuit;  In 


accordance  with  well-known  relations.  Let  the  real  power  in  phase  i  be 
Eili  cos  $1,  and  in  phase  2,  Ejl*  cos  Oi-  The  total  apparent  power 
then  is  Ejli  -f-  Ejl2,  and  since  the  power-factor  equals  real  power  -i- 
apparent  power,  we  have  actual  power-factor  in  two-phase  circuit 

EiL  cos  -|- E2la  cos  ,  .,  .  .  ,  , 

- •c' T  T — — •  Similarly,  consider  each  branch  of  a  three- 

tili  -f-  til* 

phase  circuit  (either  delta  or  star  connection)  by  itself:  The  real  power 
generated  or  consumed  in  any  branch  will  always  be  E„InCos0ni  and 
the  corresponding  apparent  power,  E^L.  The  total  real  or  apparent 
power  will  always  be  the  sum  of  the  corresponding  values  for  each  of 
the  three  phases.  Hence,  the  expression  for  the  power-factor  of  a  three- 
phase  circuit  is. 


Eili  cos  ^  -f  E*!*  cos  0t  -E  E*li^os_0i 
Exli -h  E,I, -H  E,I, 


Is  there  any  flaw 


in  this  reasoning? 


A.  F,  P. 


It  is  evident  that  the  facts  brought  out  in  your  query  relating 
to  the  power-factor  of  unbalanced  polyphase  systems  are  of 
considerable  general  interest,  because  they  come  to  our  attention 
at  very  frequent  intervals.  The  difficulty  in  defining  the  power- 
factor  of  a  polyphase  system  operating  at  unbalanced  loads  re¬ 
sides  in  the  lack  of  ability  to  determine  the  exact  value  of  the 
apparent  power.  You  have  given  a  method  which  might  per¬ 
haps  be  considered  as  defining  accurately  the  apparent  power 
under  commercial  conditions.  However,  it  neglects  entirely  the 
fact  that  the  ordinary  method  of  obtaining  e.m.fs.  and  currents 
in  three-phase  systems  would  not  give  the  values  stated  by  you. 
That  is  to  say,  in  a  delta-connected  system  one  can  determine 
at  once  the  e.m.fs.,  but  difficulty  would  be  encountered  in  as¬ 
signing  the  proper  values  to  the  currents.  In  a  star-connected 
system  the  currents  are  easily  determined,  but  the  e.m.fs.  are 
not  as  easily  ascertained.  Even  in  cases  where  knowledge  is 
had  of  the  exact  values  of  the  current,  the  formulas  given  by 
you  could  not  be  ^considered  to  be  generally  applicable,  on  ac¬ 
count  of  the  fact  that  in  most  all  three-phase  systems  a  certain 
amount  of  triple  harmonic  currents  exists  and  your  formulas 
ignore  the  presence  of  these  currents. 


I  have  a  shunt-wound  motor  which  will  not  run  properly.  When  first 
connected  the  speed  was  3000  r.p.m.,  instead  of  1300  r.p.m.,  and  the  only 
way  in  which  the  latter  speed  could  be  obtained  was  by  connecting 
the  field  coils  directly  across  the  mains  and  inserting  a  water  rheostat  in 
series  with  the  armature  circuit.  The  motor  is  rated  at  i  bp,  500  volts, 
1.84  amp,  1300  r.p.m.  The  voltage  of  the  circuit  is  650.  What  changes 
are  necessary?  ,  I.  B. 

It  may  be  stated  that  a  motor  properly  designed  for  running 
on  500-volt  circuits  and  giving,  under  normal  conditions,  a 
speed  of  1300  r.p.m.  should  when  operated  at  650  volts  revolve 
at  a  speed  slightly  less  than  1690  r.p.m.  Just  why  the  motor 
described  by  you  should  run  at  3000  r.p.m.  we  are  unable  to 
understand.  It  is  possible  to  operate  a  500-volt  motor  across 
a  650-volt  circuit,  assuming  that  the  motor  has  been  properly 
designed  for  500  volts  by  connecting  the  field  coils  directly 
across  the  650-volt  mains,  and  keeping  the  field  current  at  all 
times  at  as  high  a  value  as  is  possible  without  seriously  over¬ 
heating  the  coils.  Across  the  650-volt  circuit  there  should  be 
joined  a  resistance  so  arranged  that  the  armature  may  be  con¬ 
nected  in  parallel  with  a  portion  of  this  resistance  and  in  series 
with  another  portion,  the  arrangement  being  such  that  the  whole 
resistance  receives  the  total  650  volts,  while  the  armature  re¬ 
ceives  the  proper  e.m.f.  for  its  operation.  A  resistance  circuit 
of  this  nature  can  be  formed  of  incandescent  lamps.  The  por¬ 
tion  of  the  resistance  which  is  to  be  joined  in  parallel  with  the 
armature  could  be  made  up  of,  say,  five  i6-cp,  iio-volt  carbon- 
filament  incandescent  lamps,  while  the  remaining  resistance, 
which  is  joined  in  series  with  both  the  armature  and  the  above- 
mentioned  resistance,  could  be  made  up  of  the  required  number 
of  32-cp,  iio-volt  carbon-filament  incandescent  lamps.  The 
number  of  lamps  in  each  of  these  circuits  should  be  adjusted 
until  the  desired  running  conditions  are  obtained ;  that  is  to  say, 
all  of  the  lamps  in  the  resistance  joined  in  parallel  with  the 
armature  should  be  connected  in  series,  while  the  other  lamps 
should  be  arranged  so  as  to  carry  the  sum  of  the  armature 
current  and  the  current  taken  by  the  resistance  in  parallel  with 
the  armature.  Whether  or  not  your  motor  will  operate  prop¬ 
erly  when  thus  connected  cannot  be  stated  immediately,  because 
there  is  no  apparent  reason  why  the  machine  should  run  at 
3000  r.p.m.  rather  than  1690  when  operated  as  stated.  • 
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Management,  Policies  and  Commercial  Methods 


RAPID  DEVELOPMENT  IN  OKLAHOMA  CITY. 

Oklahoma  City  is  growing  in  population  rapidly,  but  central- 
station  development  is  increasing  at  an  even  greater  rate.  For 
instance,  in  1904  the  rating  of  the  electric  generating  station 
was  700  kw,  whereas  in  1910  it  is  5500  kw.  During  the  same 
period  of  six  years  the  electric  distribution  system  has  in¬ 
creased  from  20  miles  to  121  miles,  and  the  number  of  elec¬ 
trical  customers  from  1400  to  6301.  In  the  year  1909  alone  the 
number  of  electrical  customers  increased  50  per  cent.  The  gas 
business  of  the  company  also  shows  a  remarkable  increase. 


INSUFFICIENCY  OF  WATERPROOF  INSULATION. 

A  lineman  was  killed  in  Louisiana  as  a  result  of  coming  in 
contact  with  a  wire,  carrying  energy  at  2300  volts,  covered  with 
an  insulation  consisting  of  cotton  tape  impregnated  with 
asphaltum.  On  the  trial  of  the  action  in  the  Supreme  Court, 
brought  by  the  lineman’s  representative  against  the  electric 
company  which  owned  the  wire,  the  company’s  engineer,  with 
reference  to  this  method  of  insulation,  said :  “Its  value  as  an 
insulator  is  almost  nothing,  and  it  is  simply  used  to  prevent 
actual  contact  between  the  wires,  in  case  they  blow  together  or, 
accidentally,  touch.  When  this  insulation  is  perfectly  new  it 
has  some  value  as  an  insulator,  but  it  is  rapidly  washed  out, 
and  in  the  course  of  a  few  months  it  is  useless  as  an  insulgitor.’’ 
An  ordinance  of  the  city  provides  that  “electric  light  and  power 
conductors  shall  be  secured  by  insulating  fastenings,  covered 
with  an  insulation  which  is  waterproof  and  is  not  easily  abraded, 
and  that  whenever  the  insulation  becomes  impaired,  it  shall  be 
renewed  immediately.  In  addition,  the  insulation  to  be  used 
must  be  approved  by  the  city  electrician.”  It  was  apparent  from 
the  engineer’s  testimony  that  the  defendant  company  did  not 
live  up  to  the  obligation  of  the  ordinance,  and  the  company 
was  held  liable  for  $10,000  damages. 


COURTESY  IN  ELECTRIC  LIGHT  EMPLOYEES. 

Large  public  service  corporations  having  a  great  number  of 
employees  who  come  in  contact  with  the  public  are  placed  at 
more  or  less  disadvantage  as  compared  with  smaller  companies, 
where  a  single  individual  represents  the  company  in  all  its  deal¬ 
ings  with  the  public.  For  the  purpose  of  impressing  on  the 
minds  of  its  employees  the  necessity  of  being  courteous  to 
customers  the  New  York  Edison  Company  has  recently  dis¬ 
tributed  to  its  agents,  inspectors  and  other  representatives  the 
following  essay  on  courtesy : 

It  is  sometimes  amazing  to  those  who  have  cultivated  the 
faculty  how  many  of  life’s  rough  edges  are  softened  by  the 
exercise  of  courtesy. 

Courtesy  is  but  another  name  for  politeness,  originating  in 
practical  kindliness  as  a  habit.  It  is  a  gift  common  to  all  and 
yet,  unfortunately,  exercised  by  a  comparative  few.  These 
latter  have  found  in  it  a  great  source  of  satisfaction,  and  of 
profit. 

This  company  deems  it  not  amiss  to  draw  the  attention  of  its 
agents,  inspectors  and  other  representatives  to  the  advantages 
of  courtesy  in  dealing  with  the  public. 

It  should  not  be  assumed  that  the  company  considers  its  rep¬ 
resentatives  lacking  in  courtesy.  On  the  contrary,  it  knows 
them  to  be,  as  a  whole,  an  uncommonly  courteous  body  of  men. 

The  question  of  light  and  power  service  is  of  an  intricate 
nature,  which  the  public,  through  whom  this  company  exists 
and  you  are  paid,  finds  it  difficult  to  understand — a  fact  that 
you,  in  your  perfect  familiarity  with  the  subject,  may  forget. 


Therefore,  the  public  asks  questions,  has  a  perfect  right  to 
ask  them,  and  will  doubtless  ask  them  as  long  as  electric  light 
and  power  are  used. 

A  short  inadequate  answer  cultivates  wrath — and  simply  leads 
to  the  asking  of  more  questions.  Your  time  and  temper,  the 
questioner’s  time,  temper  and  good  will  and  the  company’s  best 
interests  are  best  served  by  a  complete  answer. 

Completeness  of  reply,  however,  is  but  half  of  courtesy.  The 
manner  of  replying  is  the  other  half. 

Therein  lies  the  sign  of  a  self-respecting  man.  To  aim  to  be 
uniformly  well  mannered  toward  all,  young  and  old,  rich  and 
poor,  men  and  women — this  is  the  quality  which  strikes  a 
responsive  chord  in  every  human  being  and  leads  to  respect  for 
and  kindliness  toward  you  and  the  company  in  whose  service 
you  are. 

From  all  points,  it  pays  to  be  courteous — for  your  own  good, 
for  the  public’s  good,  for  the  company’s  good,  and  for  the 
standing  it  gives  you  in  the  company’s  estimation. 

The  Golden  Rule  is  man’s  best  law.  What  is  courtesy  but  an 
effort  “to  do  as  you  would  be  done  by”? 


TRANSMISSION  SYSTEM  AT  SULLIVAN,  IND. 

The  new  450-kw  central  station  of  the  Sullivan  County  Elec¬ 
tric  Company,  at  Sullivan,  Ind.,  which  will  be  completed  by 
Oct.  I,  will  also  transmit  ii,ooo-volt,  three-phase,  60-cycle  en¬ 
ergy  to  Shelburn,  6  miles  distant,  and  to  Farmersburg,  12  miles 
further.  At  the  present  time  the  company’s  station  at  Farmers¬ 
burg  transmits  to  Shelburn,  and  Sullivan  is  supplied  with  elec¬ 
tricity  from  the  station  now  being  rebuilt  and  enlarged.  Sulli¬ 
van  is  a  little  city  of  5000,  and  has  431  electrical  customers. 
Shelburn  and  Farmersburg  are  towns  of  half  this  size,  and  have 
about  200  customers  apiece.  The  Sullivan  County  Electric  Com¬ 
pany,  which  will  operate  the  plant  and  transmission  lines,  was 
formed  last  June.  Its  officers  are:  Mr.  H.  C.  Dies,  president; 
Mr.  C.  M.  Poor,  vice-president  and  general  manager,  and  Mr. 
J.  W.  Robb,  secretary-treasurer.  The  main  office  of  the  com¬ 
pany  is  at  Clinton,  Ind.,  its  officers  being  also  identified  with 
the  Clinton  Electric  Light  &  Power  Company  there.  The  Clinton 
plant  generates  about  30,000  kw-hours  per  month,  of  which  more 
than  half  is  consumed  during  daylight  hours  by  the  iso-hp  total 
in  motors  locally  installed.  Clinton  is  a  city  of  6500,  and  the 
lines  of  the  electric  company  reach  450  consumers.  The  ulti¬ 
mate  rating  of  the  new  Sullivan  central  station  will  be  600  kw, 
of  which  one  300-kw  and  one  150-kw  unit  will  be  completed  at 
once.  The  equipment  comprises  Fitchburg  engines  driving 
Westinghouse  generators. 


USE  OF  WATER  RHEOSTAT  NOT  NEGLIGENT. 

The  Appellate  Division  of  the  New  York  Supreme  Court  has 
held  a  power  company  liable  for  the  death  of  an  employee 
under  circumstances  which  would  indicate  that  the  employee 
was  at  least  partially  to  blame  for  the  accident.  A  new  gen¬ 
erator  was  being  installed  in  a  new  section  of  the  power  house, 
then  about  completed.  For  the  purpose  of  testing  the  generator 
wires  were  temporarily  run  from  the  generator  out  through  the 
side  of  the  building,  over  a  raceway  and  a  6o-ft.  space  to  the 
ridge  board  of  the  carpenter  house,  so  called,  and  thence  40  ft. 
further  to  a  rheostat  in  the  river.  The  wires  were  under  a 
tension  of  12,000  volts,  the  circuit  being  turned  on  and  off  as 
occasion  required  in  testing.  The  workman  who  was  killed  had 
been  instructed  to  clear  out  the  raceway.  His  working  place 
was  almost  immediately  under  the  charged  wires.  The  wires 
sagged  at  this  point  so  that  they  were  but  8  ft.  from  the 
ground.  He  was  engaged  in  assisting  to  dislodge  a  rock  lying 
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at  or  near  the  edge  of  the  race,  using  an  iron  bar  for  that  pur¬ 
pose.  He  stepped  back  or  away  from  where  he  had  been  thus 
engaged,  with  the  bar  uplifted  in  his  hands.  It  came  in  contact 
with  or  so  near  a  cable  heavily  charged  with  electricity  that  a 
short-circuit  was  formed,  causing  his  death  instantly.  One  of 
the  grounds  upon  which  the  plaintiff  sought  to  predicate  neg¬ 
ligence  was  the  use  of  a  water  rheostat — that  is,  instead  of 
grounding  the  rheostat,  place  it  in  the  water,  as  was  done  in  this 
case — but  the  trial  judge  eliminated  that  as  a  ground  of  neg¬ 
ligence  in  his  charge,  stating  that,  as  the  evidence  finally  stood, 
it  was  proper  to  conduct  the  wires  to  the  rheostat  and  have 
them  end  in  the  water.  The  only  serious  question  presented  was 
whether  or  not  the  employee  had  assumed  the  risk  of  being 
injured  or  killed.  The  jury  held  that,  under  the  circumstances, 
he  had  not.  The  company  was  therefore  held  liable. 


ELECTRICITY  IN  HOSPITAL  AT  MADISON,  IND. 

Many  interesting  electrical  features  have  been  introduced  in 
a  model  hospital  for  the  insane  recently  built  by  the  State  of 
Indiana,  near  Madison. 

Electrically  operated  machines  are  used  in  the  laundry,  the 
bakery  and  the  kitchen.  Among  the  special  devices  in  the 
kitchen  are  potato-peelers  and  dough-kneaders.  Electric  cranes 
are  employed  for  conveying  meats  from  the  wagons  through 
the  weighing-room  and  into  the  refrigerator.  Although  much 
of  the  cooking  is  done  by  means  of  steam,  use  is  made  of 
many  electrical  utensils  for  cooking  purposes.  All  of  the 
laundry  equipment  is  run  by  electricity.  The  washing  ma¬ 
chines,  ironers,  mangles  and  even  the  drying  machines  are  thus 
operated.  In  the  drying  process,  the  wet  clothes  are  hung  on 
little  hooks  attached  to  an  endless  chain  which  moves  through 
a  large  box  containing  heated  air.  When  the  clothes  complete 
the  circuit  they  are  thoroughly  dry,  and  are  ready  for  the 
ironers  within  a  few  minutes  after  leaving  the  washing 
machines. 

Eor  the  purpose  of  conveying  the  electrical  energy  from 
three  generators  in  a  private  station  to  the  various  buildings 
for  motors  and  lamps  use  is  made  of  wires  placed  in  tun¬ 
nels  which  interconnect  all  of  the  buildings.  The  tuimels, 
which  are  8.5  ft.  high  and  5  ft.  wide,  contain  also  the  various 
water  and  steam  pipes  used  around  the  institution.  The  total 
length  of  the  tunnels  is  about  l  mile. 


EDUCATING  THE  PUBLIC  ON  ELECTRIC-PLANT 
OPERATION 

Mr,  R.  A.  MacGregor,  of  the  Connersville  (Ind.)  Light, 
Heat  &  Power  Company,  in  a  paper  before  the  Indiana  Electric 
Light  Association  convention  at  Indianapolis,  Aug.  18,  pre¬ 
sented  a  graphic  description  of  the  differences  in  degree  of 
enterprise  which  may  result  from  the  public  or  private  owner¬ 
ship  of  electric-light  plants.  After  describing  the  causes  which 
in  the  past  and  at  present  can  be  held  accountable  for  the 
desire  for  municipally  owned  plant  Mr.  MacGregor  suggested 
a  course  of  instruction  for  the  public  similar  to  that  it  has 
been  given  on  the  uses  of  electricity,  educating  the  thinking 
populace  on  the  various  costs  which  enter  into  central-station 
operation  and  bringing  it  to  a  realization  of  the  real  facts  as 
the  best  corrective  of  public-ownership  sophistries. 

“Of  two  towns  nearly  the  same  in  size,  one’s  public-service 
companies  are  owned  by  private  capital ;  the  other’s  electric 
plant  is  owned  and  operated  by  the  municipality.  One  need  go 
no  further  than  the  station  platform  to  see  the  difference.  The 
first  city  is  hustling,  endeavoring  to  build  itself  up,  looking  for 
new  industry,  banding  itself  together  to  help  one  another,  and 
wearing  a  general  air  of  health  and  prosperity.  And,  it  might 
be  added,  that  the  public-service  companies  are  not  left  out  in 
the  cold,  but  are  included  in  everything  for  the  good  of  the 
town.  The  second  town  is  right  where  it  was  10  years  ago; 
everyone  attending  to  his  own  business  and  satisfied  with  the 
result.  There  is  no  electric  company  wishing  to  see  the  cit5 
;grow  and  expand  so  that  its  business  can  increase.  Indeed,  a 


full  description  of  this  town  is  given  when  it  is  said  that  it  is 
‘dead.’  Cities  usually  grow  outside  their  boundaries  on  one 
or  more  sides,  but  why  should  municipal  plants  care  to  serve 
non-taxpayers?  The  plants  are  built  to  supply  the  townspeople 
for  less  money  than  a  grabbing  corporation  would,  and  if  they 
are  self-supporting  that  is  sufficient.  Once  in  a  while  a  super¬ 
intendent  imbued  with  the  idea  that  he  will  make  some  money 
does  run  out  of  the  city  limits,  but  on  his  next  deficiency  is 
usually  so  reminded  of  it  that  he  doesn’t  do  it  again. 

“If  municipal  plants  could  give  the  incentive  for  personal 
ambition  that  a  privately  owned  plant  can  things  might  be  dif¬ 
ferent,  but  as  long  as  they  are  everybody’s  business  we  have 
the  result  of  that  old  adage ;  ‘What  is  everybody’s  business  is 
nobody’s  business.’ 

“We  have  educated  the  people  in  our  own  cities  to  use  elec¬ 
tricity  for  lighting,  ironing,  cooking  and  washing,  and  factory 
owners  to  use  it  for  power  purposes.  Does  it  seem  impossible 
then  for  an  electric-light  association  as  a  whole  to  educate  the 
state  to  the  fact  that  it  is  not  coal,  water  and  labor  which  make 
up  the  cost  of  producing  electricity?  Show  them  your  depre¬ 
ciation  ;  show  them  your  losses ;  show  them  your  investment. 
Lay  out  a  system  of  accounting  so  that  direct  statements  are 
secured  which  will  show  to  the  people  that  we  are  earning  only 
a  fair  interest  on  our  investment?  Can  we  not  make  this  to 
apply  to  municipal  plants  so  that  the  actual  results  may  be 
known  to  the  public?” 


Wiring  and  Illumination 


BIG  ELECTRIC  SIGN  IN  LOUISVILLE. 

large  tungsten-lamp  spectacular  sign,  no  ft.  long  x  60  ft. 
high,  has  been  erected  In  Louisville,  Ky.  The  sign  is  divided 
into  six  panels,  22  ft.  x  34  ft.,  each  of  which  is  leased  to  a 
separate  advertiser.  The  display  comprises,  it  is  said,  18,000  4-cp, 
lo-volt  tungsten  lamps.  Among  the  spectacular  displays  will  be 
a  full-size  representation  of  an  interurban  car,  with  wheels  turn¬ 
ing  and  sparks  flying  from  the  trolley;  a  girl  skipping  a  rope; 
and  a  woman  playing  a  piano.  In  point  of  size  and  number  of 
lamps,  this  sign  is  said  to  be  the  largest  permanent  display  ever 
erected. 


MERCURY- VAPOR-INCANDESCENT  LAMP  CABI¬ 
NET  FOR  PHOTOGRAPHIC  WORK. 

After  combating  the  prejudices  which  subjects  display  against 
having  their  portraits  taken  under  the  greenish  glare  of  the 


Photographer  Light  Cabinet. 


mercury-vapor  lamp,  Mr.  M.  J.  Steffens,  a  Chicago  photographer 
whose  work  is  confined  to  portraiture  of  the  best  class,  has 
constructed  a  lamp  cabinet  for  use  in  his  studio,  in  which  the 
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red  rays  from  carbon-t'ilament  “linolite”  lamps  are  combined 
with  the  mercury-vapor  light.  As  a  result  of  this  combination, 
the  illumination  afforded  is  nearly  natural  in  color,  and  effects 
are  said  to  be  obtained  on  the  photographic  plate  that  have  been 
impossible  with  other  qualities  of  either  artificial  or  natural 
light.  The  “snappiness”  of  outline  of  the  mercury  lamp  is  re* 
tained,  while  the  red  rays  render  the  representation  of  lips  and 
skin  tones  more  nearly  correct.  Of  course,  the  electrical  effi¬ 
ciency  of  the  illumination  is  reduced  from  the  high  figure  at¬ 
tained  by  the  mercury-vapor  tubes  alone,  as  the  consumption  of 
the  complementary  carbon  lamps  exceeds  that  of  the  tubes 
themselves. 

As  the  cabinet  has  been  constructed  for  use  in  Mr.  Steffens’ 
studio,  it  consists  of  an  oak  frame,  4  ft.  wide  and  7  ft.  high,  in 
which  are  mounted  two  Cooper  Hewitt  self-starting  mercury- 
vapor  lamps,  with  tubes  vertical.  On  the  white-enamel  re¬ 
flectors  of  these  lamps,  and  paralleling  the  tubes  on  each  side, 
are  mounted  polished  reflecting  troughs,  each  containing  four 
i6-cp  carbon-filament  “linolite”  lamps.  Experiments  have  been 
made  with  clear-globe  and  red-dipped  lamps,  and  a  combination 
of  the  tw'o  is  at  present  used  in  the  Steffens’  studio.  Each  one 
of  the  Cooper  Hewitt  lamps  consumes  385  watts  at  iio  volts, 
while  the  eight  i6-cp  carbon  lamps  required  to  correct  its  color 
characteristic  take  440  watts.  This  obviously  reduces  the  high 
electrical  efficiency  of  the  mercury-vapor  installation,  but  it 
works  important  results  in  the  satisfaction  of  patrons  unaccus¬ 
tomed  to  the  mercury-vapor  light,  and  who  object  to  its  use. 
The  cabinet  containing  the  lamps  is  equipped  with  a  tracing 
cloth  shade  for  securing  diffused  illumination,  and  is  also  fitted 
with  three  sets  of  sliding  curtains,  so  that  the  light  cast  on  the 
subject  can  be  controlled  perfectly  in  amount  or  direction.  The 
lamps  are  energized  through  a  flexible  cable,  with  a  plug  con¬ 
nection,  so  that  the  cabinet  can  be  rolled  to  any  part  of  the 
studio. 

At  a  national  convention  of  photographers  in  Milwaukee 
several  weeks  ago,  Mr.  Steffens  was  Swarded  first  prize  for 
having  produced  the  “most  useful  and  valuable”  portrait  device 
during  the  year. 


SPECIAL  STREET  LIGHTING  BY  CHICAGO 
MERCHANTS. 

As  must  prevail  in  any  city  when  its  corporate  area  extends 
over  180  square  miles  of  territory,  with  an  extreme  reach  of  26 
miles  from  north  to  south  limits,  much  of  the  retail  business  of 
Chicago  is  conducted  through  local  trade  centers  scattered  at 
more  or  less  regular  intervals  throughout  the  city  and  each 
serving  its  own  little  neighboring  community.  Among  the  mer¬ 
chants  of  these  outlying  business  streets,  there  are  almost 
1 50  local  improvement  associations  whose  purpose  it  is  to  stimu- 


Tungtten  Lighting,  Biue  Itland  Avenue,  Chicago. 


late  trade  and  to  attract  to  the  community  center  purchases 
which  in  many  cases  would  be  made  “downtown”  in  the  big 
stores  of  the  “loop”  district. 

One  of  the  most  effective  ways  of  “booming”  the  local  streets 
has  been  the  installation  of  some  kind  of  special  lighting,  chiefly 
tungsten  lamps  on  pillars,  illuminating  sidewalks  and  windows 
to  a  cheerful  brilliancy  that  invites  people  to  stroll  abroad  at 


night,  examine  the  goods  of  the  neighborhood  merchants,  and 
make  selections  that  become  purchases  next  day.  In  this  way, 
too,  as  a  result  of  the  presentation  of  useful  articles  at  attractive 
prices,  new  wants  are  discovered  and  purchases  made,  the  need 
for  which  might  never  have  occurred  to  the  household  purchas¬ 
ing  agent  downtown  on  bargain  day  with  her  shopping  list. 

There  are  now  14  of  these  outlying  business  centers  equipped 
with  some  kind  of  special  ornamental  street  lighting.  Installa¬ 
tions  of  this  kind  have  been  erected  in  the  following  communi¬ 
ties  :  South  Chicago,  Thirty-first  Street ;  Roseland,  Milwaukee 
Avenue  (three  separate  installations)  ;  West  Chicago,  Armitage 
Avenue,  Ogden  Avenue  and  Thirtieth  Street,  Blue  Island  Ave¬ 
nue,  Ogden  Avenue  and  Kedzie,  West  Van  Buren  Street,  West 
Madison  Street,  North  Clark  Street  and  South  Halsted  Street. 

Of  the  above  installations,  the  last  to  be  completed  are  those 
on  Ogden  Avenue,  between  Kedzie  Avenue  and  Fortieth  Street, 
and  on  Chicago  Avenue  near  Thirty-first  Street.  The  Ogden 
Avenue  installation,  which  is  the  second  to  be  created  on  this 
long  diagonal  avenue,  comprises  65  posts,  each  carrying  four 
60-watt  tungsten  lamps.  These  lamps  are  operated  37  hours  a 
week,  and  cost  the  Ogden  Avenue  Business  Men’s  Association, 
which  carried  out  the  illumination,  $1.50  per  post  per  week. 
This  cost  is  divided  up  among  the  merchants,  each  paying  an 
amount  proportional  to  the  direct  benefit  he  receives.  In  gen¬ 
eral,  two  merchants  share  the  cost  of  a  post.  The  Chicago 
.Avenue  installation  comprises  50  posts  of  the  same  type  and 
arrangement  as  the  Ogden  Avenue  lighting.  This  special  orna¬ 
mental  street  lighting  is  furnished  by  the  Commonwealth  Edi¬ 
son  Company  at  a  weekly  rate  of  $1.50  per  post.  This  charge 
is  based  on  a  two-year  contract,  the  company  furnishing  and 
erecting  the  fixtures,  which  remain  its  property. 

While  the  majority  of  the  ornamental  street-lighting  installa¬ 
tions  in  Chicago  have  been  of  iio-volt  multiple  tungsten  lamps 
on  pillars,  several  streets  have  been  equipped  with  arc  lamps, 
and  at  least  one  installation  of  Nernst  lamps  is  under  way. 
The  special-lighting  service  of  the  Commonwealth  Edison  Com¬ 
pany,  which  is  in  charge  of  Mr.  Oliver  R.  Hogue  of  the  contract 
department,  has  recently  been  experimenting  with  some  new 
ii-ft.  fixtures  surmounted  by  a  single  i8-in.  Alba  globe  con¬ 
taining  a  cluster  of  tungsten  lamps  aggregating  250  watts  or 
more.  -It  is  likely  that  an  equipment  of  this  new  type  of  fixture 
will  be  installed,  in  the  case  of  a  special  street  illumination 
now  under  consideration  by  an  association  of  Milwaukee  Avenue 
business  men. 


RUNNING  BOARDS  FOR  A  TUNGSTEN  LIGHTING 
INSTALLATION. 

By  Chas.  H.  Wales. 

A  tungsten  lamp  installation  was  laid  out  for  a  building, 
shown  in  the  sketch  Fig.  i.  With  the  best  arrangement  of 
lighting  units  it  was  found  that  one  row  lay  directly  under  a 


large  galvanized-sheet-iron,  hot-blast,  heating  duct.  At  first 
this  was  considered  a  serious  obstacle  and  a  rearrangement  of 
the  units  was  considered,  but  the  scheme  indicated  in  Fig.  i  and 
detailed  in  Figs.  2  and  3  was  finally  adopted  and  has  given- 
entire  satisfaction. 

All  of  the  conductors  were  supported  on  porcelain  cleats, 
which  were  attached  to  running  boards  similar  to  that  showni 
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in  Fig.  4.  A  running  board  was  clamped  to  the  bottom  of  the 
heating  duct  with  a  wrought-iron  strap.  The  middle  of  each 
strap  (see  Fig.  3)  was  flattened  for  a  distance  equal  to  the 
width  of  a  running  board  and  drilled  and  countersunk  for 
1 54-in.  flat  head  stone  bolts.  One  of  these  straps,  which  had 
previously  been  bent  to  a  circular  form,  the  circle  having  an 
internal  diameter  the  same  as  that  of  the  outside  of  the  heating 
pipe,  was  bolted  to  a  running  board  every  10  ft.  Ears,  as 
shown  in  Fig.  2,  were  formed  at  the  ends  of  the  straps,  and 


chord.  The  bottom  washer  was,  as  detailed  in  Fig.  4,  a  piece 
of  strap  iron  with  its  ends  bent  up.  Each  bottom  washer 
formed  a  rest  for  the  ends  of  two  adjacent  running  boards. 
With  the  boards  and  supporting  arrangement  in  position  the 
bolts  were  set  up  tightly  clamping  the  combination  firmly  in 
position. 


LIGHTING  BASEBALL  PARK  FOR  OUTDOOR 
GAMES  AT  NIGHT. 


holes  drilled  therein  through  which  the  clamping  bolts  were 
inserted.  The  porcelain  cleats  were  fastened,  but  not  set  up 
tightly  to  the  boards  before  they  were  raised  to  position.  The 
straps  were  so  designed  that  the  distance  O,  Fig.  2,  was  about 
I  in.  after  the  bolts  had  been  set  up  snugly. 

Boards  and  straps  were  raised  to  position  and  clamped  to  the 
pipe,  the  wires  run  and  the  rosettes  put  on.  The  length  of 
drop  cord,  from  rosettes  on  the  running  board  on  the  pipe,  was 
made  as  short  as  possible,  as  it  was  desirable  to  have  the  lamps 
hang  high.  Drop  cords  from’  the  other  running  boards,  at¬ 
tached  directly  to  the  roof-truss  chords,  were  made  of  such  a 
length  that  the  lamps  which  they  carried  were  the  same  dis- 


Fig.  3 — Section  “AA”  of  Fig.  2. 


tance  from  the  floor  as  those  supported  by  the  running  board 
on  the  heating  pipe.  This  was  done  to  insure  an  appearance  of 
uniformity  and  to  prevent  objectionable  shadows  being  cast  by 
the  hot-blast  pipe. 

In  Fig.  4  are  shown  details  of  the  running  boards  which 
were  attached  directly  to  the  roof  trusses  and  of  the  fittings 
used  in  making  the  attachment.  The  distance  between  centers 
of  roof  trusses  was  so  great  that  a  single  plank  was  not  suffi¬ 
ciently  stiff  to  carry  the  wires  and  fixtures  without  excessive 
deflection.  Accordingly  each  board  was  reinforced  with  an¬ 
other  plank,  which  was  clamped  to  the  first  with  carriage  bolts. 
The  second  was  arranged  vertically  as  indicated  in  Fig.  4.  The 
built-up  combination  was  of  ample  strength.  Each  vertical 
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Fig.  A — Details  of  Running  Board  and  Fittings. 


reinforcing  plank  was  so  sawed  that  it  was  somewhat  shorter 
than  the  horizontal  one,  so  that  it  would  not  interfere  with  the 
bottom  chords  of  the  trusses. 

At  each  point  of  attachment  to  a  truss  a  top  washer  was  used. 
This  consisted  simply  of  a  piece  of  x  %-m.  strap  iron 

with  a  hole  drilled  through  it.  It  prevented  the  nut  from  inter¬ 
fering  with  the  slot  between  the  two  channels  forming  the 


Night  baseball  has  been  attempted  in  various  cities  in  the 
United  States,  and  not  always  with  conspicuous  success.  The 
whole  game  of  baseball  centers  around  the  ball  itself,  and  as 
this  is  not  large,  and  is  often  batted  high  in  the  air,  it  is  a 
difficult  undertaking  to  provide  light  enough  outdoors  at  night 
over  the  area  of  the  large  playing  field  and  high  in  the  air  so 
that  the  players  and  spectators  may  follow  the  course  of  the 
ball  at  all  times  easily  and  accurately.  The  sources  of  light 
must  be  powerful,  and  yet  they  must  be  screened  so  that  they 
will  not  blind  the  eyes  of  performers  or  spectators.  The  task 
is  thus  no  easy  one,  but  improvement  is  steadily  being  made, 
and  those  who  have  studied  the  subject  predict  that  no  baseball 
park  in  any  of  the  larger  cities  of  the  country  will  be  con¬ 
sidered  complete  in  years  to  come  without  electric-lighting 
equipments. 

At  least  three  baseball  parks  in  the  large  cities  are  provided 
with  electric-lighting  facilities.  These  are  at  Philadelphia, 
Pittsburgh  and  Cincinnati.  All  belong  to  National  League  clubs. 
The  Philadelphia  park  has  6  search-lanterns,  Pittsburgh  7  and 
Cincinnati  14.  The  last-named  city  is  the  only  one  where  the 
playing  of  baseball  at  night  has  been  attempted.  In  the  others 
outdoor  entertainments  requiring  a  smaller  amount  of  light, 
such  as  football,  athletic  events,  lacrosse,  “Wild  West”  shows — 
in  short,  the  class  of  performances  generally  grouped  under  the 
title  “hippodrome”  work — are  given  at  night.  The  light  for 
these  spectacles  is  supplied  by  search-lanterns  mounted  in  ele¬ 
vated  positions  and  throwing  their  light  down  on  the  playing 
field.  ,In  the  case  of  night  baseball,  it  is  also  required  that  there 
should  be  lamps  on  the  ground  with  beams  directed  upward  so 
that  the  atmosphere  may  be  lighted  to  enable  the  course  of  the 
small  ball  to  be  followed  in  the  air. 

The  fourth  large  baseball  park  to  be  equipped  for  outdoor 
games  at  night  is  the  one  just  put  into  service  by  Mr.  Charles 
A.  Comiskey  for  the  American  League  Baseball  Club  of 
Chicago,  commonly  known  as  the  “White  Sox.”  This  park  is 
located  at  Thirty-fifth  Street  and  Shields  Avenue,  on  the  South 
Side.  It  is  600  ft.  square,  thus  containing  about  8  acres  of 
ground.  Seating  capacity  is  affcfrded  by  a  very  large  and  well- 
designed  double-deck  grandstand,  built  of  reinforced  concrete 
and  brick,  with  flanking  pavilions  at  each  end  for  50-cent  seats 
and  large  “bleachers”  for  25-cent  seats  in  right  and  left  field. 
The  general  arrangement  is  shown  diagrammatically  in  Fig.  i. 
Seats  are  provided  for  about  32,000  spectators,  making  this 
possibly  the  largest  ball  park  in  the  country.  The  whole  plant 
was  designed  by  Mr.  Z.  T.  Davis,  of  Chicago,  architect  for  Mr. 
Comiskey.  A  fair  idea  of  the  size  of  the  principal  structure 
may  be  gained  from  the  fact  that  the  outside  wall  of  the  grand¬ 
stand  and  pavilions  is  nearly  one- fourth  of  a  mile  long.  Elab¬ 
orate  arrangements  for  the  drainage  of  surface  water  have  been 
made  by  the  configuration  of  the  diamond,  and  also  by  a  liberal 
supply  of  drainage  tile  laid  underneath  the  surface.  In  every 
respect  the  park  is  modern  and  thoroughly  well  equipped. 

A  large  amount  of  capital,  possibly  half  a  million  dollars,  is 
represented  by  this  baseball  park  and  its  equipment.  Obviously 
it  would  be  good  business  policy  to  utilize  this  expensive  plant 
in  the  evenings  for  entertainments  as  well  as  in  the  daytime. 
Mr.  Comiskey  therefore  entered  into  contract  with  Mr.  George 
F.  Cahill,  of  Holyoke,  Mass.,  to  illuminate  the  park  so  that  it 
could  be  used  at  night.  For  years  Mr.  Cahill’s  hobby  has  been 
the  playing  of  baseball  at  night,  and  to  this  end  he  has  devel¬ 
oped  a  remarkably  powerful  arc  lamp,  constructed  as  a  search- 
lantern,  together  with  a  system  for  arranging  the  lamps  to 
accomplish  the  purpose  desired.  A  very  interesting  and  un- 
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usual  installation  has  been  made,  which  will  be  put  to  a  practical 
test  about  the  time  this  issue  of  the  Electrical  World  goes  to 
press. 

The  total  installation  includes  20  powerful  ilaming-arc  lamps, 
and  may  be  divided  into  two  parts — 10  lamps  elevated  to  a 


are  similarly  mounted  over  the  left-field  pavilion.  Two  others 
are  mounted  upon  the  roof  of  the  grandstand  on  the  third- 
base  side,  about  opposite  the  center  point  of  the  line  between 
third  base  and  the  home  plate.  Four  additional  lamps  are 
placed  in  a  corresponding  position  on  the  roof  of  the  grand- 


height  of  about  80  ft.  above  the  ground  on  the  roof  of  the 
grandstand  and  on  towers,  and  10  other  lamps  placed  around 
the  park  about  7  ft.  above  the  ground  and  used  only  when  base¬ 
ball  is  played.  All  of  the  lamps  are  grouped  in  pairs. 

Of  the  10  lamps  placed  in  an  elevated  position,  two  are  in¬ 
stalled  on  a  30-ft.  tower  over  the  right-field  pavilion,  and  two 


stand  on  the  first-base  side.  The  preponderance  of  light  is 
thus  on  the  first-base  side,  where  most  of  the  plays  are  made. 
These  10.  lamps  are  arranged  to  throw  light  down  onto  the 
ground,  and  they  produce  a  remarkable  illumination. 

Fig.  2  is  a  daylight  picture  showing  the  two  lamps  on  the 
tower  above  the  right-field  pavilion  and  the  four  lamps  on  the 


Fig.  2 — Daylight  View,  Showing  Six  of  the  Twenty  Flaming  Arc  Lamps. 
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roof  of  the  first-base  side  of  the  grandstand.  Figs.  3  and  4 
are  nearer  views  of  the  tower  and  lamps  on  the  roof  of  the 
right-field  pavilion.  Fig.  5  is  a  particularly  interesting  picture. 
It  was  taken  at  9:10  p.  m.  on  Aug.  19  by  the  light  of  four  of  the 


Figs.  3  and  4 — Night  and  Day  Views  of  Tower  Lamps. 

\ 

10  overhead  lamps,  none  of  the  ground  lamps  being  in  service. 
Thus  only  20  per  cent  of  the  total  amount  of  light  provided  for 
night  baseball  was  available  when  the  photograph  was  made. 
Nevertheless,  the  illumination  was  strong,  pnd  in  the  original 


nearly  all  of  the  lettering  on  the  combined  scoreboard  and  sign¬ 
board  can  be  read.  An  8o-ft.  tower  is  shown  back  of  this  score- 
board,  which  may  be  used  for  future  lighting  if  required.  The 
distance  of  this  signboard  from  the  camera  was  over  500  ft. 
The  time  of  exposure  in  taking  the  photograph  was  five 
minutes.  The  lines  of  light  shown  in  the  upper  left-hand  corner 
of  this  photograph  are  due  to  some  freak  of  the  camera  which 
is  not  understood. 

The  10  lamps  designed  to  be  placed  on  the  ground  for  use 
in  playing  baseball  at  night  are  portable,  so  that  they  can  be 
removed  during  the  daytime.  Two  of  these  lamps  will  be 
placed  in  deep  center  field,  two  in  front  of  the  right-field 
bleachers,  tw'o  in  front  of  the  left-field  bleachers,  two  near  the 
grandstand  back  of  the  first-base  line,  and  two  near  the  grand¬ 
stand  back  of  the  third-base  line.  These  positions  are  indicated 
in  Fig.  I. 

Different  numbers  of  lamps  will  be  used  as  needed  for  differ¬ 
ent  events.  Thus,  from  four  to  six  elevated  lamps  are  intended 
to  be  used  for  hippodromes,  basket-ball  or  any  other  game, 
athletic  meet  or  display  not  extending  more  than  200  ft.  or 
250  ft.  from  the  apex  of  the  grandstand.  Further,  two  of  the 
four  lamps  on  the  roof  of  the  first-base  side  of  the  grandstand 
may  be  placed  on  the  roof  of  the  apex  of  the  grandstand  when 
desired,  and  two  of  the  ground  lamps  may  be  elevated  to  the 
top  of  the  tower  in  deep  center  field  back  of  the  scoreboard, 
shown  in  Fig.  5.  All  lamps  are  to  be  provided  with  screens  of 
sheet  metal,  placed  about  15  ft.  in  front  of  the  lamps,  to  prevent 
the  eyes  of  the  players  and  spectators  from  being  dazzled  from 
looking  into  the  powerful  arc. 

For  night  baseball  all  20  lamps  are  to  be  used,  the  elevated 
ones  throwing  their  light  down  onto  the  ground  and  the  ground 
lamps  sending  light  across  the  field  and  hundreds  of  feet  up¬ 
ward  into  the  air.  When  all  20  lamps  are  in  operation  the 
consumption  of  power  will  be  about  240  kw.  The  lamps  are 
adjusted  by  hand,  a  trained  operator  being  required  for  each 
pair  of  lamps.  The  electrodes,  which  are  impregnated  and 
imported,  are  each  i  5/32  in.  in  diameter.  • 

The  light  produced  by  the  lamp  is  remarkable  for  its  power 
and  diffusion.  Measurements  recently  made  in  Philadelphia 
are  said  to  have  shown  137,600  cp  (apparent)  for  a  single  lamp 


Fig.  5 — Night  View  of  Playing  Field,  with  20  Per  Cent  of  the  Lamps  in  Use. 
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The  e.m.f.  at  the  arc  is  from  60  volts  to  80  volts.  The  initial 
current  required  to  start  the  lamp  is  125  amp,  and  the  normal 
operating  current  is  90  amp.  The  lamps  are  supplied  with 
direct  current  from  no-220-volt  circuits.  When  they  are  run¬ 
ning  at  full  efficiency  they  draw  an  arc  6  in.  long.  The  arc  is 
struck  in  the  rear  of  a  conical  galvanized-iron  reflector,  white¬ 
washed  on  the  inside.  This  reflector  is  about  32  in.  in  diameter 
and  38  in.  deep.  With  only  one  of  the  lamps  in  use  a  person  is 
able  to  read  fine  newspaper  print  at  a  distance  of  about  400  ft. 
from  the  lamp.  The  heat  of  the  lamp  is  great  and,  as  shown  in 
h'ig.  4,  each  lamp  is  provided  with  a  chimney.  Metallic  resistors 
are  also  provided  to  reduce  the  voltage  of  the  iio-volt  circuit 
to  that  required  at  the  arc.  The  towers  supporting  the  lamps 
are  built  of  galvanized  iron  and  are  four-sided  with  a  plat¬ 
form  at  the  top  about  4  ft.  square. 

Besides  the  general  illumination  of  the  playing  field,  which 
has  just  been  described,  there  is  provided  a  separate  system  of 
exit  lighting.  Every  runway,  exit  and  passageway  is  lighted  by 
too-watt  tungsten  lamps,  and  150  of  these  lamps  are  needed. 
The  unusual  electric  wiring  work  required  for  both  the  general 
arc-lamp  illumination  and  the  incandescent  lighting  in  the  grand¬ 
stand  was  laid  out  by  Mr,  L.  M.  Gordon  and  installed  by  the 
George  E.  Black  Company.  Electricity  is  supplied  by  the  Com¬ 
monwealth  Edison  Company,  and  the  energy  is  brought  into  the 
premises  underground  from  Thirty-fifth  Street,  the  cables  en¬ 
tering  a  steel  cabinet  provided  with  the  necessary  switches, 
watt-hour  meters  and  maximum-demand  meters. 

From  the  service  cabinet  the  conductors  are  taken  to  a  point 
about  midway  of  the  corridor  in  front  of  the  offices  at  the 
center  of  the  grandstand  and  over  the  main  entrance  gate.  Here 
they  enter  another  steel  cabinet  with  a  distributing  switchboard 
and  circuit  panels.  In  this  distributing  cabinet  all  switches  are 
mounted  on  Italian  marble.  The  cabinet  itself  is  lined  with 
Italian  marble,  except  the  back,  which  has  two  iron  doors, 
giving  access  to  the  busbars  and  heavy  fuses  on  the  back  of  the 
board.  The  front  of  the  cabinet  is  paneled  in  wood,  with  a 
lining  of  No.  16  iron.  Five  doors  are  provided  to  give  access 
to  the  distributing  switches  and  the  circuit  switches.  Each  of 
these  doors  has  a  beveled  plate-glass  panel,  while  the  exterior 
woodwork  of  the  whole  cabinet  is  finished  to  match  the  wood¬ 
work  of  the  offices. 

Between  the  service  cabinet  and  the  distributing  cabinet  there 
are  six  750,000-circ.  mil  cables  for  furnishing  electrical  energy 
for  the  arc -lighting  system  alone.  In  addition,  there  are  three 
No.  o  cables  to  furnish  electricity  for  the  exit  lighting  system. 
This  system  is  rather  interesting,  because  an  excellent  degree 
of  illumination  is  attained  by  a  comparatively  small  number  of 
the  100-watt  tungsten  lamps.  The  total  load  for  the  whole 
establishment  is  about  250  kw,  including  that  for  the  illumina¬ 
tion  of  the  playing  field  and  that  for  the  exit  lighting. 

Letters  to  the  Editor, 

Bends  vs.  Expansion  Joints. 

To  the  Editor  of  Electrical  World: 

Sir; — In  your  issue  of  July  7  Mr.  Kingsley  Williams,  in  an 
article  entitled  “Bends  vs.  Expansion  Joints,”  advocates  the 
use  of  fittings  arranged  so  that  expansion  will  be  cared  for  by 
.  the  twisting  of  the  pipe  within  the  thread  of  the  fitting.  I 
should  like  to  call  your  attention  to  an  article  on  “Expansion 
of  Pipes”  by  the  writer  which  appears  in  the  February,  1910, 
number  of  the  Proceedings  of  the  American  Society  of  Civil 
Engineers,  and  wdll  be  found  also  in  Vol.  LXX,  1910,  of  the 
Transactions  of  the  .\merican  Society  of  Civil  Engineers. 

In  speaking  of  this  method  of  allowing  for  expansion  of 
pipes,  namely,  by  the  twisting  of  the  pipe  within  the  thread  of 
the  fitting,  I  quote  as  follows: 

"Some  authorities  have  suggested  the  use  of  fittings  ar¬ 
ranged  so  that  the  expansion  will  be  cared  for  by  the  twisting 
of  the  pipe  within  the  thread  of  the  fitting.  This  has  been 
done  in  some  cases  in  low'-pressure  work,  but  a  little  thought 
or  experience  will  convince  one  that  it  is  not  a  method  to  be 


relied  on,  for  as  soon  as  the  slightest  actual  twist  occurs  with¬ 
in  the  fitting,  the  pipe  becomes  loose  and  the  joint  formed  by 
any  white  lead  or  varnish  is  broken.  This  destroys  the  effect  , 
of  white  lead  or  varnish,  and  the  difficulty  of  making  an  ordi¬ 
nary  pipe  joint  tight  without  some  such  cement  is  well  known. 
In  many  cases,  where  it  is  thought  that  the  expansion  is  cared 
for  by  a  twisting  in  a  fitting,  a  careful  examination  will  show 
that  it  is  really  cared  for  entirely  by  the  spring  of  the  pipe 
and  it  may  be  set  down  as  a  safe  rule  that,  if  there  is  actually 
a  twist  in  the  pipe  thread,  due  to  expansion,  there  will  almost 
surely  be  a  leak,  even  where  the  pressures  are  low.” 

Expansion  should  certainly  be  allowed  for,  but  it  should  not 
be  allowed  for  by  the  twisting  of  a  pipe  within  the  thread  of 
its  fitting.  Such  methods  of  allowing  for  expansion  are  uni¬ 
versally  condemned  by  steamfitters  of  experience,  and  it  seems 
to  me  a  serious  mistake  to  advocate  such  methods  in  an  engi¬ 
neering  publication. 

New  York.  Ralph  C.  Taggart. 


Compounding  of  Alternators.  ■ 

To  the  Editor  of  Electrical  World: 

Sir: — The  article  on  “Compounding  of  Alternators”  in  your 
issue  of  Aug.  4  is  interesting,  but  the  scheme  proposed  by 
Professor  Blondel  was  worked  out  15  years  ago  by  Mr,  E.  W. 
Rice,  Jr.,  of  the  General  Electric  Company,  and  is  covered  by 
one  of  his  numerous  letters  patent,  taken  out  in  about  1897. 

Mr.  Rice  did  not  employ  a  separate  winding  on  the  armature 
of  the  exciter  as  does  Professor  Blondel,  but  passed  into  the 
armature  a  portion  of  the  main  alternating  current,  regulating 
the  e.m.f.  and  power-factor  by  its  effect  upon  the  magneto¬ 
motive  force  of  the  armature  in  substantially  the  way  proposed 
by  Professor  Blondel.  Such  machines  have  been  built  and 
operated,  as  described  in  full  in  bulletins  of  the  General  Elec¬ 
tric  Company.  I  believe  it  was  not  found  necessary  by  Mr. 
Rice  to  employ  separate  excitation  for  the  exciter  field,  but  an 
ordinary  shunt  winding  was  used.  I  am  quite  certain  that  a 
separate  excitation  was  tested  out,  however.  The  claims  in 
Mr.  Rice’s  patent  are  very  broad  and  would,  I  think,  until  its 
expiration,  prohibit  the  use  in  this  country  of  Professor  Blon- 
del’s  arrangement  without  a  license.  The  separate  winding 
described  may  have  some  advantages,  though  I  should  think  it 
would  make  the  machines  complicated  and  costly,  perhaps  to 
such  an  extent  as  to  make  it  not  worth  while  to  employ  the 
construction. 

New  York.  T.  J.  Johnston. 


Peculiar  Underwriters’  Ruling. 

To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  article  headed  “A  Peculiar  Under¬ 
writers’  Ruling,”  in  the  first  issue  of  July,  criticism  is  made  of 
the  specifications  for  National  Electrical  Code  standard  en¬ 
closed  fuses  as  contained  in  the  1909  edition  of  the  Code,  chiefly 
for  the  reason  that,  according  to  Mr.  Kemery’s  understanding, 
the  Edison  plug  casings  are  not  permitted  for  use  with  the 
31 -60-amp,  2SO-volt.  cartridge-type  fuses,  and  also  that  these 
casings  with  0.30-amp,  2SO-volt  cartridge  fuses  are  not  allowed 
for  use  on  circuits  over  125  volts. 

Mr.  Kemery’s  understanding,  however,  is  not  correct,  and, 
therefore,  certain  of  his  conclusions  are  in  error.  Undoubtedly 
some  of  the  readers  of  the  Electrical  World  have  obtained  from 
this  article  a  wrong  impression  of  the  Underwriters’  require¬ 
ments,  and  may  also  have  been  led  to  think  that  experience 
has  shown  that  the  dimensions  and  style  of  certain  of  the  ap¬ 
proved  fuses  were  ill-advised  and  that  the  use  of  these  par¬ 
ticular  fuses  had,  therefore,  best  be  avoided  if  possible.  It 
seems  desirable,  therefore,  that  a  correct  statement  of  the  facts 
in  the  case  should  be  made,  and  as  chairman  of  the  Switch  knd 
Cut-out  Committee  I  would  respectfully  request  that  this  letter 
be  printed  in  an  early  issue  of  your  paper. 

Rule  52-0  governs  the  styles  of  the  terminals  of  the  enclosed 
fuse  cut-outs  and  limits  them  to  Edison  plug,  spring  clip,  or 
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knife  blade.  Rule  53-f  governs  the  styles  of  the  terminals  of 
the  enclosed  fuses,  namely,  ferrule  contact  cartridge  fuse 
0-60  amp,  0-600  volts,  and  knife-blade  contact  cartridge  fuses 
61-600  amp,  0-250  volts  and  61-400  amp,  251-600  volts.  In  addi¬ 
tion  to  the  above  two  styles  of  cartridge  fuses,  Edison  plugs 
of  0-30  amp  capacity  are  permitted  for  use  on  circuits  not  ex¬ 
ceeding  125  volts  and  on  the  three-wire  circuits  with  grounded 
neutral  where  the  voltage  between  the  outside  wires  does  not 
exceed  250. 

Nowhere  in  the  Code  is  reference  made  to  casings  or  other 
devices  of  such  design  that  by  their  use  fuses  of  one  type  can 
be  fitted  to  cut-outs  of  another  type.  However,  the  List  of 
Electrical  Fittings  approved  by  the  Underwriters  includes  •250- 
volt  cut-outs  of  the  Edison  plug  type  of  31-60  amp  capacity 
“designed  for  porcelain  casings  containing  removable  standard 
cartridge  enclosed  fuses.”  The  above  fact  would  seem  to  be 
sufficient  evidence  that  the  Edison  cut-out  casing-fuse  combina¬ 
tion  so  strongly  advocated  by  Mr.  Kemery  is  recognized  and 
a;>proved  by  the  Underwriters  for  the  31-60-amp,  250-volt 
capacities,  as  well  as  ’for  the  0-30-amp,  125- volt,  which  Mr. 
Kemery  already  admits  is  permitted  by  the  Code. 

Possibly  the  present  wording  of  Rule  53-f  of  the  Code  could 
be  changed  to  advantage  in  order  to  recognize  definitely  these 
Edison  plug  casings,  and  it  may  be  found  advisable  to  do  this 
later  when  the  Code  is  again  revised,  although  the  Laboratories 
have  found  no  difficulty  whatever  in  interpreting  this  section  to 
apply  strictly  to  the  fuses  themselves. 

Mr.  Kemery  calls  attention  to  certain  characteristics  of  the 
smaller  sizes  of  cartridge  ferrule  contact  fuses  which  he  evi¬ 
dently  considers  to  be  quite  objectionable.  We  are  of  the 
opinion,  however,  that  the  disadvantages  mentioned  have  been 
largely  overestimated  and  in  general  practice  are  not  being 
found  to  be  important  factors — referring,  of  course,  to  those 
makes  of  cut-outs  and  fuses  mentioned  in  the  approved  list. 
Several  instances  of  poor  contact  between  the  fuses  and  cut-out 


terminals  have  from  time  to  time  been  reported  to  this  office, 
and  we  have  invariably  requested  that  the  cut-outs  in  question 
be  sent  us  for  examination,  provided,  however,  they  were  of  an 
approved  make.  In  no  case  have  we  received  the  samples,  and 
we  are  led  to  infer  that  the  troubles  were  due  to  faults  of 
manufacture  rather  than  to  poor  design. 

Mr.  Kemery  states  that  the  ordinary  approved  Edison  plug 
fuse  is  decidedly  inferior  to  the  casing-fuse  combination,  but 
for  125-volt  work  experience  has  not  confirmed  this — in  fact,  if 
anything,  the  reverse  is  true^  namely,  that  the  casing-fuse  com¬ 
bination  is  inferior  to  the  plain  Edison  plug  fuse.  The  casing- 
fuse  combination,  however,  is  believed  to  be  reasonably  safe 
and  is,  therefore,  also  permitted  by  the  Underwriters. 

Mr.  Kemery  is  entirely  correct  in  stating  that  the  reason  for 
limiting  the  use  of  the  o-30-amp  Edison  plug  cut-out  to  125-volt 
circuits  was  that  when  installed  on  250-volt  circuits  the  ordi¬ 
nary  Edison  plug  fuse  was  frequently  used  in  them,  thus 
creating  a  serious  fire  hazard.  It  is  absolutely  out  of  the  ques¬ 
tion  for  the  Underwriters’  inspection  service  to  prevent  this 
misuse  of  the  Edison  fuse  plug,  and,  therefore,  the  use  of  the 
cut-out  was  restricted  to  circuits  not  exceeding  125  volts,  except 
in  the  case  of  three-wire  circuits  with  grounded  neutrals,  as 
previously  mentioned.  It  is  believed  that  this  action  has  caused 
but  little  hardship,  for  in  comparatively  few  installations  was 
the  combination  plug  casing  and  cartridge  fuse  used  even  when 
it  was  approved. 

In  conclusion,  porcelain  casings  to  permit  the  use  of  cart¬ 
ridge  ferrule  contact  fuses  in  Edison  plug  cut-outs  are  ap¬ 
proved  for  capacities  0-30  amp,  125  volts  and  31-60  amp,  250 
volts,  and  it  is  seriously  questioned  whether  in  practice  any 
difficulties  of  importance  have  been  experienced  with  the  ap¬ 
proved  National  Electrical  Code  standard  enclosed  fuses  and 
cut-outs. 

Boston,  Mass.  H.  O.  Lacount, 

Chairman  Switch  and  Cut-out  Committee  U.  .V.  E.  A. 
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^  Generators,  Motors  and  Transformers. 

Braking  of  Repulsion  Motors. — F.  Rusch. — An  article  in 
which  the  author  discusses  theoretically  the  question  whether 
it  is  possible  to  brake  a  repulsion  motor  in  a  useful  way  by 
driving  it  in  a  direction  opposite  to  the  direction  in  which  it, 
runs  as  a  motor.  He  shows  that  in  this  case  free  oscillations 
occrr,  the  intensity  of  which  increases  seriously  in  time  so  as 
to  make  braking  impossible.  This  was  also  confirmed  by  ex¬ 
periments.  In  an  appendix  it  is  shown  that  theoretically  the 
conditions  are  similar  for  the  series  motor  and  for  the  Winter- 
Eichberg  motor. — Elek.  Zeit.,  Aug.  4. 

Generators  and  Tn^nsformers  with  Small  Short-Circuit  Cur¬ 
rent. — J.  Reyval. — \  translation  in  abstract  of  the  recent  Ger¬ 
man  paper  by  Niethammer  discussing  the  methods  of  Alioth, 
MacFarlane  and  Burge,  Westinghouse,  etc.  He  concludes  that 
for  alternators  there  is  only  one  perfect  solution,  which  in¬ 
volves  the  use  of  the  induction  type. — La  Lumiire  Elec., 
Ang.  6. 

1‘olyphase  Commutator  Machines. — J.  Jonas. — A  transla¬ 
tion  of  his  recent  German  paper  in  which  the  author  discusses 
the  necessity  for  and  possibility  of  a  polyphase  motor  with 
economical  speed  regulation.  This  leads  to  the  introduction 
of  the  polyphase  commutator  motor,  which  is  described,  and 
its  application  in  connection  with  machines  of  large  output 
explained. — Lond.  Electrician,  Aug.  12. 

Lamps  and  Lighting. 

Indirect  Illumination  with  Tungsten  Lamps. — B.  Monasch. 
— A  paper  read  before  the  Association  of  German  Electrical 
Engineers.  The  author  has  formerly  shown  that  indirect 
illumination  with  open  direct-current  arc  lamps  with  pure 


carbon  electrodes  is  more  economical  than  direct  illumination 
with  Nernst  lamps  and  with  carbon-filament  lamps.  He  now 
discusses  the  advantages  of  indirect  illumination  by  means 
of  high-candle-power  tungsten  lamps  and  finds  from  tests  that 
this  is  more  economical  than  illumination  with  alternating- 
current  arc  lamps  with  pure  carbon  electrodes.  In  the  tests  of 


Fig.  1 — Arrangement  of  Lamp  for  Indirect  Illumination. 

tungsten  lamps  the  suspension  shown  in  Fig.  i  was  employed. 
The  room  in  which  the  tests  were  made  had  a  height  of  3.25  m 
(.10.5  ft);  the  lower  part  of  the  walls  was  painted  with  a 
gray  blue  color  up  to  a  height  of  1.6  m  (5.25  ft)  ;  the  upper 
part  of  the  walls  and  the  ceiling  were  yellow  white,  but  they 
were  not  freshly  painted.  Measurements  were  made  of  the 
illumination  in  lux  (meter-candles)  in  a  horizontal  plane  i  m 
(3.2  ft.)  above  the  floor.  The  fittings  used  for  complete  in- 
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direct  illumination  are  shown  in  Fig.  i,  the  sheet-iron  reflector 
being  provided  on  the  inside  with  a  white  reflecting  paint. 
I'ests  were  first  made  as  to  the  most  suitable  height  at  which 
the  lamp  should  be  suspended  from  tbe  ceiling.  The  results 
are  given  in  Fig.  j  for  a  400-hefncr-candle-power,  460-watt 
tungsten  lamp.  The  ordinates  give  the  illumination  in  lux, 
the  abscissas  the  distance  in  meters  from  the  point  below  the 
lamp ;  the  four  curves  relate  to  the  suspension  t)f  the  lamp  at 
four  different  heights  from  the  ceiling,  namely  30  cm,  45  cm, 
S7  cm  and  80  cm  from  the  ceiling...  The  most  satisfactory  results 
are  obtained  w’hen  tbe  length  of  suspension  from  the  ceiling  is 
45  cm  (17M  in.).  When  the  lamp  is  suspended  higher  or  lower 
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the  results  are  less  satisfactory.  Tests  were  made  then  with 
100-cp,  200-cp,  400-cp  and  6co-cp  tungsten  lamps,  and  com¬ 
parative  tests  w'ere  made  with  open  alternating-current  arc 
lamps  having  pure  carbon  electrodes.  While  the  specific  con¬ 
sumption  of  indirect  illumination  is  0.269  watt  per  square  meter 
per  lux  for  the  400-hefner-candle-power  tungsten  lamp,  it  is 
0-.339  watt  for  an  open  alternating-current  arc  lamp  with  pure 
carbon  electrodes.  The  tungsten  lamps  consume  460  watts,  the 
arc  lamps  521  watts.  I  he  mean  illumination  is  practically  the 
same,  44.4  lux  for  the  tungsten  lamp  and  40.2  for  the  arc  lamp. 
The  specific  consumption  for  indirect  illumination  is  therefore 
26  per  cent  less  for  the  tungsten  lamp  than  for  the  alternating- 
current  arc  lamp.  It  is,  therefore,  unnecessary  to  discuss  electrode 
consumption  and  cost  of  attendance  to  prove  that  the  tungsten 
lamp  is  more  economical  for  indirect  illumination.  Comparative 
tests  were  then  made  between  indirect  illumination  by  means 
of  tungsten  lamps  and  direct-current  arc  lamps.  When  use  was 
made  of  direct-current  arc  lamps  with  pure  carbon  electrodes 
placed  in  their  u.sual  position,  lighting  with  tungsten  lamps  was 
found  to  be  more  economical.  On  the  other  hand,  when  in  the 
arc  lamps  the  position  of  the  electrodes  was  reversed,  the  arc- 
lamp  was  found  to  be  more  economical  than  the  tungsten  lamji 
as  long  as  the  price  of  energy  was  more  than  0.75  cent  per 
kw-hour.  However,  this  is  true  only  for  the  cost  of  operatiem, 
while  other  advantages  of  the  tungsten  lamp  (greater  quietness 
of  the  lamp,  absence  of  any  odor,  and  absence  of  any  attend¬ 
ance  whatsoever)  are  not  considered  in  this  comparison. — F.lcic. 
Zeii.,  .\ug.  II. 

Physiological  liffccts  of  flic  Vltraviolet  Rays  front  the  Mcr- 
cury-l'afor  Quarts  Lamp. — Ckrxovodkani’  and  Henri. — .\n 
account  of  experiments  made  in  the  Physiological  Institute  of 
the  University  of  Paris  on  the  bacteria-killing  effect  of  ultra¬ 
violet  rays  from  mercury-vapor  lamps  having  quartz  tubes. 
The  killing  <if  the  bacteria  is  not  due  to  tbe  formation  of  hydro¬ 
gen  i^eroxide  by  the  ultraviolet  rays  nor  to  any  other  chemical 
action  caused  by  the  rays.  The  ultraviolet  rays  of  the  mercury- 
vapor  quartz  lamp  have  wave  lengths  between  0.0004  mm  and 
0.0002224  mm.  But  detailed  experiments  of  the  authors  show 
that  it  is  essentially  the  rays  with  wave-lengths  smaller  than 
0.000270  mm  which  kill  the  bacteria.  On  the  other  hand,  while 


the  sunlight  contains  many  ultraviolet  rays  no  wave-lengths 
below  0.000280  mm  reach  the  earth  since  they  are  probably 
absorbed  by  the  atmosphere.  For  this  reason  the  ultraviolet 
rays  in  the  sunlight  have  no  bad  physiological  effect,  while  a 
serious  effect  is  experienced  from  rays  of  only  a  little  smaller 
wave-length,  such  as  are  emitted  from  artificial  sources  of  light, 
like  quartz  lamps. — Elek.  uiid  Mascli.  (Vienna),  Aug.  7. 

Lighting  in  London. — An  abstract  of  the  annual  report  of  F. 
Sumner,  the  engineer  of  the  city  of  London.  The  lighting  of 
most  of  the  main  thoroughfares  by  arc  lamps  was  continued. 
There  are  in  use  3(16  open-arc  lamps  of  the  original  type,  63 
flame-arc  lamps,  and  18  enclosed-arc  lamps.  The  number  of 
gas  lamps  at  the  end  of  the  year  was  2720,  including  high- 
pressure  inverted  gas  lamps,  other  high-pressure  incandescent 
gas  lamps,  low-pressure  inverted-burner  lamps,  and  low-pressure 
gas  lamps. — Loud.  Electrician,  .\ug.  5. 

Titanium  Arc  Lamp. — A  note  on  a  recent  British  patent 
(18,965,  19C9;  July  28,  1910)  of  the  British  Thomson-Houston 
company  (General  Electric  Company  of  this  country).  When 
arc-lamp  electrodes  contain  titanium  carbide,  particles  of  the 
substance  are  thrown  off  from  the  arc  and  adhere  to  the  glass 
globe  and  cannot  be  cleaned  off.  To  prevent  this,  4.5  per  cent 
of  free  sulphur  is  mixed  with  the  titanium  carbide.  The  sul¬ 
phur  fuses  with  the  carbide  to  form  a  compound  which  does 
not  adhere  to  glass. — Lond.  Elec.  Eng'ing,  Aug.  4. 

Spherical  Photometer. — E.  Winkler-Buscher. — A  description 
of  the  spherical  photometer  of  Ulbricht  and  its  application  for 
determining  the  mean  spherical  and  the  mean  hemispherical 
candle-power  by  a  single  measurement.  The  method  of  cali¬ 
brating  the  spherical  photometer  is  also  described. — Elek.  und 
Masch.  (Vienna),  Aug.  7. 

Generation,  Transmission  and  Distribution. 

Paper  Mill. — A  fully  illustrated  description  of  the  wood  pulp 
and  paper  mills  of  the  Anglo-Xewfoundland  Development  Com¬ 
pany  which  supply  paper  for  a  number  of  large  newspapers. 
The  turbine  plant  is  divided  into  three  parts.  First,  there  are 
four  turbines,  each  of  4000  hp,  driving  the  pulp  grinders.  Sec¬ 
ond,  there  are  three  turbines,  each  of  2500  hp,  driving  electric 
generators,  supplying  energy  to  the  factories.  Third,  there  is 
a  set  of  turbines  driving  the  oil  pumps.  The  electric  generators 
supply  three-phase  currents  of  1800  amp  per  phase  at  600  volts 
and  a  frequency  of  50  with  a  power-factor  of  0.8. — Lond. 
Electrician,  July  29  and  Aug.  5. 

E.lectric  Towing  at  Bremen. — When  the  city  of  Bremen  some 
time  ago  decided  to  resort  to  electrical  towing  for  dealing  with 
part  of  the  navigation  at  the  mouth  of  the  Weser,  ordinary 
towing  locomotives  were  found  inadmissible  on  account  of  the 
special  local  conditions.  Two  tracks  of  rails  would  have  been 
required  on  the  crest  of  the  wall  separating  the  two  Weser 
sluices,  which  would  have  entailed  the  necessity  of  strengthening 
the  wall  at  considerable  outlay.  Moreover,  the  top  of  the  wall 
was  occupied  with  the  control  apparatus  of  the  sluice  gates,  and 
the  traffic  would  have  been  impeded  by  the  presence  of  so  many 
rails.  The  following  plan  suggested  by  the  Allg.  Elek.  Ges. 
was  therefore  adopted :  A  single  line  of  rails  was  laid  close  to 
each  of  the  outer  edges  of  the  wall  where  its  strength  was  a 
maximum,  thus  leaving  the  remainder  of  the  wall  crest  free. 
The  usual  form  of  locomotive  was  abandoned,  and,  instead,  the 
engine  was  designed  in  the  shape  of  a  gantry  of  sufficient  height 
to  pass  over  the  controlling  devices,  operators’  cabins,  conductor 
poles,  etc.  The  necessity  of  passing  under  a  passenger  bridge, 
which  is  eventually  to  be  erected,  also  had  to  be  taken  into 
account.  The  motor,  which  is  arranged  on  the  top  at  the  level 
of  the  cross-arm,  is  of  the  three-phase  type  and  drives  the  loco¬ 
motive  by  means  of  intermediate  gearing.  The  two  wheels  on 
each  side  of  the  engine  are  coupled  together  so  as  to  utilize 
fully  the  adhesive  force.  The  required  pull  of  1.5  tons  was 
readily  obtained  at  the  tests  on  delivery.  The  engine  is  manipu¬ 
lated  by  reversing  controllers  located  on  both  sides  immediately 
beside  the  controllers  for  the  winches  that  operate  the  towing 
cable.  These  two  winches,  which  are  placed  in  the  upper  cross- 
arm  cable,  enable  the  towing  cable  to  be  let  out  to  a  length 
of  upward  of  100  m.  In  connection  with  this  towing  plant  an 
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electric  lighting  equipment  for  the  sluice  wall  was  installed. 
This  equipment  comprises  18  poles,  each  of  which  is  provided 
with  two  50-cp  metallic-filament  lamps,  and,  at  the  same  time, 
carries  the  supports  for  the  overhead  wires  feeding  energy  to 
the  locomotives.  The  e.m.f.  of  the  three-phase  current  derived 
from  the  municipal  station  is  reduced  from  7000  volts  to  22c 
volts  in  a  special  transformer  house  before  being  supplied  by 
means  of  water-tight  cables  through  the  sluices  to  the  lamps 
and  the  overhead  wires  of  the  locomotive. — Lond.  Electrician. 
July  29. 

Lapland  Railway. — An  article  giving  details  of  the  proposed 
electrification  of  the  Lapland  Railway,  the  expected  saving 
over  steam  traction,  and  the  proposed  water-power  develop 
ments  for  this  purpose. — L’Industrie  Elec.,  July  31  and  Aug.  5 

Hungarian  Street  Railways. — Statistical  data  on  the  electric 
street  railways  in  Hungary  in  1908.  The  number  has  remained 
the  same  as  before,  namely  14.  However,  the  total  length  has 
increased  from  209  km  to  233  km  (140  miles). — Elek.  und 
Masch.  (Vienna),  July  24. 

Trolley  Wire  Suspension. — Hensig. — An  illustrated  article 
on  the  advantages  of  catenary  suspension  of  the  trolley  wire 
for  street  railways. — Elek.  Zeit..  July  28. 

Installations,  Systems  and  Appliances. 

Metallic-Filament  Lamps  and  Central  Stations. — An  editorial 
on  the  effect  which  the  use  of  metallic-filament  lamps  has  had 
on  the  development  of  the  central  station  of  Leeds  in  England. 
In  spite  of  the  fact  that  new  consumers  continue  to  be  con¬ 
nected  to  the  mains  at  a  very  satisfactory  rate,  the  output  of 
the  station  remains  almost  stationary,  the  total  number  of 
kw-hours  sold  during  the  past  year  being  practically  the  same 
as  two  years  ago.  Since  the  sales  of  energy  for  motors  and 
heating  devices  during  this  period  have  increased  by  consider¬ 
ably  over  1,000,000  kw-hours,  the  great  reduction  that  has 
taken  place  in  the  revenue  obtained  from  lighting  is  evident. 
The  receipts  from  private  lighting  were  for  the  past  year  only 
$322,590  as  against  $404,640  two  years  ago,  notwithstanding  a 
large  influx  of  new  consumers.  This  result  is  largely  ac¬ 
counted  for  by  the  increasing  use  of  metallic-filament  lamps, 
with  their  resultant  economy  in  energy  consumption.  More¬ 
over,  the  consumption  per  lamp  installed  is  also  decreasing. 
Thus,  whereas  in  1907-8  the  number  of  kw-hours  sold  for 
private  lighting  per  35-watt  lamp  installed  was  21.25,  in  the 
last  year  the  figure  fell  to  17.75.  This  value  appears  to  have 
been  carefully  ascertained,  and  is  not  based  merely  on  the 
hypothetical  8-cp  lamp.  That  electric  lighting  is  also  no  longer 
a  luxury  can  be  gathered  from  the  fact  that  the  average  price 
per  kw-hour  sold  for  lighting  was  last  year  only  6.04  cents, 
the  average  figure  for  the  whole  supply  of  12,500,000  kw-hours 
being  3.82  cents.  The  present  position,  of  course,  will  be  quite 
altered  when  the  change-over  by  consumers  to  metallic-filament 
lamps  is  completed.  The  cost  of  energy  production  is  very  low 
at  Leeds.  With  a  load  factor  of  only  15.Q  per  cent,  the  total 
costs  per  kw-hour  sold,  excluding  capital  charges,  are  only 
1.18  cents,  fuel  costing  the  remarkably  low  amount  of  0.34  cent 
per  kw-hour.  A  full  abstract  is  also  given  of  the  last  annual 
report  of  the  Leeds  central  station. — Lond.  Electrician,  Aug.  5. 

Wires,  Wiring  and  Conduits. 

High-Tension  Cables. — L.  Lichtenstein. — A  paper  read  be¬ 
fore  the  German  Association  of  Electrical  Engineers  on  the 
latest  progress  in  the  manufacture  of  high-tension  cables. 
This  may  be  briefly  summed  up  in  the  statement  that  a  reliable 
three-conductor  cable  for  50,000  volts  is  now’  available  with  a 
perforation  e.m.f.  above  330,000  volts.  The  author  gives  the 
results  of  various  experimental  investigations  which  have  been 
made  during  the  last  months  in  the  laboratories  of  the  cable 
works  of  the  Siemens- Schuckert  Company,  relating  to  the 
energy  loss  in  the  armor  of  single-phase  cables  and  the  loss 
due  to  dielectric  hysteresis  for  e.m.fs.  up  to  70,000  volts.  A 
table  is  given  for  the  currents  which  may  be  permitted  in 
underground  armored  three-conductor  cables  with  an  insula¬ 
tion  thickness  of  17  mm  for  from  50,000  volts  to  60,000  volts. — 
Elek.  Zeit.,  Aug.  4. 

Transmission  Lines. — F.  Koester. — In  a  fifth  article  of  his 
general  review  of  hydroelectric  engineering  practice  the  author 
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deals  with  h*gh-tension  transmission  lines  and  apparatus. — 
Eng.  Mag.,  August. 

Electrophysics  and  Magnetism. 

Cooling  Laws. — A.  Russell. — An  abstract  of  a  London  Phys¬ 
ical  Society  paper  on  the  convection  of  heat  from  a  body 
cooled  by  a  stream  of  a  fluid.  Attention  is  directed  to  certain 
deductions  made  by  Boussinesq  from  the  mathematical  theory 
of  the  conduction  of  heat  in  liquids.  Complete  proofs  are  given 
of  Boussinesq’s  formulas,  stress  being  laid  on  their  limitations, 
and  some  of  their  practical  applications  are  pointed  out.  It  is 
proved  that  when  a  hot  body  is  immersed  in  a  stream  of  liquid 
flowing  with  constant  velocity,  the  cooling  is  proportional  to  the 
difference  of  temperature  between  the  body  and  the  liquid. 
Xewton  proved  experimentally  in  1701  that  this  law  was  true 
for  the  case  of  a  hot  body  being  cooled  by  a  draught  of  air. 
He  enunciated  his  law  with  reference  to  the  forced  convection 
of  heat  from  a  body  and  not,  as  is  often  stated,  to  the  natural 
free  convection  from  it.  Lorenz  has  shown  that  in  special 
cases  the  natural  convection  of  heat  will  vary  as  the  1.25th 
power  of  the  difference  of  temperature.  Compan  has  shown 
that  provided  the  velocity  of  the  cooling  draught  is  kept  con¬ 
stant  between  certain  limits,  Newton’s  law  is  very  approxi¬ 
mately  true  even  when  the  difference  of  temperature  is  as  high 
as  300  deg.  C.  Another  deduction  from  the  formulas  proved 
in  the  paper  is  that  the  cooling  is  very  approximately  propor¬ 
tional  to  the  square  root  of  the  velocity  of  the  convection  cur¬ 
rent.  The  author  gives  the  .solution  of  the  problem  of  the 
heating  of  a  liquid  flowing  steadily,  w’ith  a  velocity  less  than 
the  critical  velocity,  through  a  cylindrical  tube  which  is  main¬ 
tained  at  constant  temperature.  It  is  shown  that,  in  many  prac¬ 
tical  cases,  the  heating  power  of  the  tube  varies  as  RTV sdkCl, 
where  R  is  the  radius  of  the  tube,  T  the  difference  of  tempera¬ 
ture  between  the  tube  and  the  liquid,  s  the  specific  heat,  d  the 
density,  k  the  conductivity,  V  the  velocity  of  flow  and  I  the 
length  of  the  tube.  It  is  proved  that  when  a  wire  is  immersed 
in  a  stream  of  liquid  with  its  length  at  right  angles  to  the  direc¬ 
tion  of  flow,  the  electric  current  which  will  fuse  the  wire 
varies  as  the  1.25th  power- of  the  diameter  of.  the  wire.  Finally, 
the  effect  on  the  cooling  of  an  electrically  heated  cylinder  by 
a  stream  of  liquid  of  putting  an  insulating  wrapping  round  it 
is  considered.  It  is  shown  that  in  certain  cases  the  effect  of 
this  procedure  is  to  lower  the  temperature  of  the  cylinder,  an 
effect  which  can  be  easily  demonstrated  experimentally.  In 
order  to  simplify  the  mathematical  work,  only  the  case  of  in¬ 
compressible  fluids  is  considered.  However,  experimental  re¬ 
sults  obtained  by  various  physicists  are  (pioted  to  show  that 
some  of  the  formulas  are  approximately  true  for  the  cooling 
of  heated  bodies  by  convection  with  currents  of  air. — Lond. 
Electrician,  Aug.  12. 

Discharges  from  Points  in  Air. — A.  P.  Chattock. — Two 
papers  on  discharges  in  air  from  a  needle  point.  In  the  first 
paper  it  is  shown  that  when  a  discharge  occurs  at  a  sharp  point 
in  air  at  atmospheric  pressure,  it  is  possible  to  calculate  the 
strength  of  the  field  in  the  ionizing  region  at  the  surface  of 
the  point  to  within  i  or  2  per  cent  for  a  positive  and  less 
accurately  for  a  negative  point  in  terms  of  the  mechanical  pull 
upon  its  surface ;  this  conclusion  holds  when  the  point  is  sup¬ 
plied  with  ions  of  opposite  sign  to  itself  from  a  second  point 
in  its  neighborhood.  In  the  second  paper  the  author,  in  con¬ 
junction  with  A.  M.  Tyndall,  discusses  the  ionizing  process  at 
the  point  discharge  in  air  and  reaches  the  following  conclu¬ 
sions:  A  supply  of  negative  ions  from  without  to  a  positively 
electrified  point  low’ers  the  ionizing  field  at  its  surface.  Posi¬ 
tive  ions  supplied  to  a  negative  point  are  without  effect  when 
the  point  is  new.  These  two  facts  are  shown  to  be  consistent 
with  accepted  theory.  A  negative  point  may  become  aged  with 
use,  but  temporarily  acquires  the  properties  of  a  new  one  when 
bombarded  with  positive  ions.  The  minimum  ionizing  field  for 
fully  formed  negative  ions  is  about  half,  and  that  for  corpus¬ 
cles  about  one-seventh,  of  the  field  in  which  ordinary  positive 
point  discharge  takes  place.  In  each  case  the  field  assumed  is 
that  at  the  surface  of  the  metal. — Phil.  Mag.,  August. 

Silent  Discharge  Through  Air. — D.  H.  Kabakjian. — An  ac¬ 
count  of  experiments  in  which  the  main  results  are  as  follows : 
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A  silent  discharge  obtained  l)y  an  alternating  e.m.f.  and  an  trometer  are  discussed,  and  an  outline  is  given  of  the  general 
insulating  dielectric  between  the  electrodes  separated  by  an  theory. — Lond.  Electrician,  Aug.  12. 

air  space  is,  under  certain  conditions,  oscillatory  in  character.  Meter  Tests. — An  account  of  tests  made  in  the  Reichsanstalt 
Increasing  the  capacity  of  the  system  or  decreasing  the  air  on  the  behavior  of  electricity  meters  on  variable  loads.  From 

space  tends  to  decrease  the  amplitude  of  these  oscillations,  theoretical  data  it  was  found  that  the  readings  of  meters  under 
giving  rise  to  smoother  discharge  current  curves.  Variations  such  conditions  were  not  falsified  by  the  inertia  of  the  moving 
in  current  density  or  the  insertion  in  the  circuit  of  a  resistance  system.  This  statement  has  been  experimentally  verified.  Dur- 
of  the  order  of  33,000  ohms  do  not  seem  to  affect  the  shape  ing  the  past  year  a  large  number  of  continuous-current  meters, 

of  the  discharge  curve.  Moisture  in  the  air  diminishes  the  value  in  which  the  moving  armature  turns  in  the  field  of  a  permanent 

of  the  discharge  current  for  a  given  voltage  and  air  space,  as  magnet  and  is  in  shunt  across  a  resistance  in  which  the  main 

well  as  its  luminosity. — Phys.  Rev.,  August.  current  flows,  has  been  systeiiiatically  tested.  Such  meters  often 

Hysteresis  Loops. — S.  P.  Thompson. — An  abstract  of  a  Lon-  do  not  fulfill  the  conditions  that  require  that  the  readings  shall 

don  Physical  Society  paper  on  hysteresis  loops  and  Lissajous'  remain  constant  during  a  long  period  of  load,  but  show  in- 

tigures  and  on  the  energy  wasted  in  the  hysteresis  loop.  At-  accuracies  or  become  gradually  slower  and  slower  as  time 
tempts  have  been  made  to  find  an  explanation  of  the  forms  of  goes  on.  This  phenomenon  is  a  natural  result  of  the  meter 

the  looped  curves  which  express  the  hysteresis  exhibited  by  construction.  The  potential  drop  in  meters  is  very  small  (at 

iron  and  steel  when  subjected  to  cycles  of  magnetization.  The  fnll  load  only  from  10  volts  to  15  volts)  and  the  armature  volt- 

author  shows  that  any  hysteresis  loop  can  be  analyzed  into  a  age  is  small,  so  that  small  alterations  in  the  contact  resistance 

liarmonic  series  of  closed  curves  corresponding  to  the  various  between  commutators  and  brushes  give  rise  to  the  above-men- 
terms  in  the  analysis  of  the  current  wave;  their  constituents  tioned  inaccuracies.  J.  Busch  in  an  article  formerly  noticed  in 
are  examined  in  the  paper.  A  number  of  examples  of  hysteresis  the  Digest  found,  as  a  result  of  observations  and  tests,  that 
loops  were  chosen  and  subjected  to  analysis. — Lond.  Electrician,  these  inaccuracies  are  due  to  mercury  vapor.  This  is  specially 

.\ug.  12.  important,  as  mercury  vapor  is  very  prevalent  in  those  labora- 

Units,  Measurements  and  Instruments.  tones  in  which  the  behavior  of  the  meters  is  tested.  From 

Reichsanstalt. — An  abstract  of  the  report  of  the  work  of  the  1  is  tests  it  appears  that  so  long  as’ the  brushes  and  commutators 

German  Reichsanstalt  for  1909.  The  results  are  given  of  tests  of  the  magnet  motor  meters  do  not  come  in  contact  with  the 

of  the  resistance  standards,  silver  voltammeter,  standard  cells,  mercury  vapor  the  meters  are  very  suitable  for  use.  Mercury 

meters,  mercury  rectifiers,  electrometers,  standards  of  capaci-  vapor  causes  a  slowing  down  of  the  meter  which  increases  as 

ties,  methods  of  measuring  small  alternating  currents,  etc.  The  the  load  decreases.  As  these  results  did  not  agree  with  the 

report  is  to  be  continued. — Lond.  Electrician,  July  29  and  experience  at  the  Reichsanstalt,  tests  were  undertaken  on  three 

.-\ug.  5.  new  amp-hour  meters,  which  were  designated  I,  II  and  III 

Temperature  Scale. — C.  W,  Waidner  and  G.  K.  Burgess. —  respectively.  I  and  II  were  loaded  continuously  with  their  full 

The  authors  discuss  the  best  means  available  at  present  for  current,  and  their  inaccuracies  at  one-fifth,  three-fifths  and  full- 

reproducing  the  temperature  scale  between  100  deg.  C.  and  load  were  measured  at  intervals  of  a  week.  I  was  enclosed  in 

500  deg.  C.  The  following  table  of  fixed  points  represents  a  closed  air-tight  zinc  box,  while  II,  which  hung  close  to  it. 

the  temperature  scale  which  appears  best  to  satisfy  the  avail-  was  fitted  with  a  protective  covering.  During  two  months  con- 

able  observations  to  o.i  deg.  for  the  reproduction  of  tempera-  tinuous  using,  I  exhibited  inaccuracies  from  the  begimung  and 

tures  in  the  interval  too  deg.  C.  to  500  deg.  C. :  at  one-fifth  of  full  load  gave  results  up  to  10  per  cent  in  spite 

_ _ _ of  the  fact  that  all  effects  due  to  mercury-vapor  were  ex¬ 
cluded.  II,  on  the  contrary,  showed  a  falling  off  of  3  per  cent 
only  during  the  first  14  days,  and  then  remained  constant,  while 
removal  of  the  protecting  cap  did  not  alter  its  readings.  After 
it  had  been  running  for  10  weeks  a  small  cup  of  mercury  was 
placed  in  the  meter,  which  was  then  closed  in  again.  As  the 
current  warmed  up  the  interior  of  the  meter,  the  mercury  vapor 
was  given  off  at  a  fairly  high  rate,  so  that  the  silver  commu¬ 
tator  became  covered  with  a  gray  amalgam.  In  spite  of  this 

As  these  temperatures  are  on  the  constant-volume  scale,  the 

reduction  to  the  thermodynamic  scale  may  be  effected  approxi-  noteworthy  alterations  in  its  readings.  Since  similar  tests  of 
mately,  if  desired,  by  adding  0.2  deg.  at  the  sulphur  point  and  a  jjj  jt  that  the  results  ob- 

proportional  amount  at  the  lower  temperatures,  remembering  be  attributed  to  other  influences.-Lond. 

that  this  correction  is  zero  at  100  deg.  C.  All  of  these  sub-  Electrician  July  29 

stances  may  readily  be  obtained  of  sufficient  purity  to  give  a  Resistance-Temperature  Coefficient  of  Thermoelements.-ln 
reproducibility  of  0.05  deg.  C.  from  one  sample  to  another.-  report  of  the  Reichsanstalt  it  is  mentioned  that  for  reducing 
Hull.  Bureau  of  Standards,  Vol.  7.  No.  i;  reprint  No.  143.  to  zero  the  resistance-temperature  coefficient  of  a  thermoele- 

Quadrant  Electronieter.-R.  BEATTiE.-The  author  gives  an  best  to  weld  the  thin  wire  instead  of  soldering  it. 

elementary  theory  of  the  quadrant  electrometer,  but  corrects 
several  errors  in  the  simplified  theories  given  in  text-books. 

He  shows  especially  that  the  controlling  couple  acting  on  an 
electrometer  needle  is  not  due  to  the  suspension  alone,  but  is  a 
double  couple,  arising  partly  from  the  suspension  and  partly 
from  electrical  causes.  In  spite  of  the  great  difference  be¬ 
tween  the  electrometer  and  the  moving-coil  alternating-current 
galvanometer  there  is  a  certain  parallelism  between  the  two 
instruments  due  to  the  existence  in  each  of  a  double  control  on 
its  moving  system,  partly  mechanical  and  partly  electrical.  In 
the  galvanometer  the  electromagnetic  controlling  couple  on  the 
coil  arises  from  the  current  induced  in  it  by  the  field,  and  the 
deflecting  couple  arises  from  the  current  injected  into  it  by  an  since  all  soldering  material  has  a  considerable  resistance-teni- 

external  source;  in  the  electrometer  the  electrostatic  con-  perature  coefficient.  Some  observations  made  with  this  method 

trolling  couple  is  due  to  the  charges  induced  on  the  quadrants  are  given.  The  well-known  phenomenon  of  a  manganin  wire 

by  the  charge  given  to  the  needle,  and  the  deflecting  couple  is  becoming  coated  with  a  copper  skin  when  heated  was  observed, 

due  to  the  charges  given  to  the  quadrants  by  some  external  a  resistance-temperature  coefficient  of  about  0.00015  per  degree 

source.  The  sensibility  characteristics  of  the  quadrant  elec-  Centigrade  being  noted  on  these  occasions.  The  manganin 
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wire  taken  from  store  had  a  resistance-temperature  coefficient 
of  only  some  millionths  per  degree  Centigrade,  while  the  re¬ 
sistance-temperature  coefficient  of  constantan  wire  was  of  the 
same  value,  but  negative.  The  resistance-temperature  coefficient 
of  constantan  is  not  considerably  affected  by  melting  the  wire. 
The  copper  covering  on  heated  manganin  wire  can  sometimes 
be  washed  off  with  nitric  acid.  A  clean  manganin  wire  was 
heated  to  redness  in  a  vacuum,  and  in  this  case  no  copper  skin 
appeared  and  the  resistance-temperature  coefficient  remained 
small.  There  is,  therefore,  no  danger  that  an  accurate  or 
slightly  inaccurate  instrument  will  become  very  inaccurate  if 
overloaded.  Manganin  and  constantan  can  be  electrically 
welded  in  vacuo,  so  that  if  elements  have  an  inaccuracy  ex¬ 
ceeding  10  per  cent,  they  are  more  than  red  hot.  The  phe¬ 
nomenon  was  not  improved  by  melting  the  wire  in  pure  hydro¬ 
gen  to  prevent  oxidation.  The  difference  was  finally  reduced 
by  performing  the  welding  in  the  following  way:  A  manganin 
and  constantan  wire  were  twisted  about  lo  times  and  their  ends 
were  stretched  out  by  two  clamped-on  screws  ss  in  Fig.  3.  The 
twisted  part  of  the  “bridge”  was  hung  on  two  metal  strips  MM 
placed  about  0.5  mm  apart.  When  a  suitable  voltage  is  applied 
the  twisted  parts  are  melted  and  burnt  through.  The  other 
wire  parts  are  cooled  by  dropping  water  at  ww,  so  that  imme¬ 
diately  two*  elements  are  established.  In  this  case  the  differ¬ 
ence  is  from  5  to  7  per  thousand  with  this  arrangement.  The 
melting  occurs  very  accurately,  so  that  a  large  number  of  ele¬ 
ments  can  be  set  up  in  a  short  time  and  with  a  small  expendi¬ 
ture  of  material.  The  melting  places  give  good  contacts  and 
support  a  tensile  stress  quite  well. — Lond.  Electrician,  Aug.  12. 

Magnetic  Balance. — C.  Cheneveau.— .\n  illustrated  descrip¬ 
tion  of  the  magnetic  balance  of  MM.  P.  Curie  and  C.  Chenc 
veau  for  the  measurement  of  the  coefficient  of  specific  mag¬ 
netization,  or  the  susceptibility  or  permeability  of  feebly  para¬ 
magnetic  or  diamagnetic  bodies.  The  body  whose  magnetic 
properties  are  to  be  determined  is  suspended  from  one  end  of 
the  arm  of  a  torsion  balance.  By  means  of  this  balance  there 
is  measured  the  force  which  is  experienced  by  the  body  when 
placed  in  a  non-uniform  magnetic  field,  produced  by  a  perma¬ 
nent  magnet  the  lines  of  force  of  which  cross  the  space  occu¬ 
pied  by  the  body. — Phil.  Mag.,  August. 

Measuring  Radiation  and  Radioactivity. — H.  L  Callendar. — 
.\n  abstract  of  a  London  Physical  Society  paper  on  the  radio¬ 
balance,  a  thermo-electric  balance  for  the  absolute  measure¬ 
ment  of  radiation  with  applications  to  radium  and  its  emana¬ 
tion.  In  the  instrument  heat  supplied  by  radiation  is  directly 
compensated  by  the  Peltier  absorption  of  heat  in  a  thermo¬ 
junction  through  which  a  measured  electric  current  is  passed. 
In  the  simplest  form  of  the  instrument  the  radiation  admitted 
through  a  measured  aperture,  2  mm  in  diameter,  falls  on  a 
small  copper  disk  3  mm  in  diameter  and  0.5  mm  thick,  to  which 
two  thermo-junctions  are  attached,  thereby  forming  a  Peltier 
cross.  One  couple  is  connected  to  a  sensitive  galvanometer  for 
indicating  changes  of  temperature.  The  other  is  connected  to 
a  battery  and  rheostat  in  series  with  a  milliammeter  or  poten¬ 
tiometer  for  measuring  the  current  required  to  reduce  the 
deflection  of  the  galvanometer  to  zero.  If  is  the  area  of  the 
aperture  in  square  centimeters,  Q  the  intensity  of  the  radiation 
in  watts  per  square  centimeter,  a  the  absorption  coefficient  of 
the  surface  of  the  disk,  P  the  Peltier  coefficient  in  volts,  I  the 
balancing  current  in  amperes,  and  R  the  effective  resistance  of 
the  couple,  the  equation  giving  the  value  of  the  radiation  in 
absolute  measure  is  aAQ  =  PC  —  PR.  The  absolute  value  of  P 
is  the  product  of  the  absolute  temperature  by  the  thermo¬ 
electric  power.  The  value  of  R,  in  the  small  correction  term 
for  the  Joule  effect,  may  readily  be  determined  by  observing 
the  neutral  current  lo  =  P/R,  for  which  the  Joule  effect 
balances  the  Peltier  effect.  In  practice  two  similar  disks  with 
similar  connections  are  mounted  side  by  side  in  a  thick  copper 
box,  and  are  balanced  against  each  other  in  order  to  avoid 
changes  of  zero  due  to  exposure  to  sunshine,  or  rapid  variations 
of  temperature.  While  the  disk  radiobalance  has  certain  ad¬ 
vantages,  a  cup  radiobalance  of  high  sensitiveness  is  also  de¬ 
scribed. — Lond.  Electrician,  Aug.  12. 


Telegraphy,  Telephony  and  Signals. 

IVaz’e  Detectors. — W.  H.  Eccles. — An  abstract  of  a  London 
Physical  Society  paper  on  the  energy  relations  of  certain^  de¬ 
tectors  used  in  wireless  telegraphy.  The  paper  is  a  rec6r'd  of 
the  results  of  an  experimental  examination  into  the  physical 
properties  of  the  electrolytic  detector,  the  zincite  rectifier,  the 
carborundum  rectifier,  and  a  thermoelectric  detector  consist¬ 
ing  of  a  light  contact  between  graphite  and  galena.  The  con¬ 
ditions  of  the  experiments  have  been  generally  identical  with 
those  arising  in  the  ordinary  employment  of  the  detectors;  in 
particular  the  quantities  of  energy  given  to  the  instruments,  in 
the  form  of  electrical  oscillations  have  been  of  the  same  order 
in  these  experiments  as  in  actual  practice.  Three  ways  of 
investigation  are  followed.  The  first  way  consists  in  applying 
to  the  detector  an  e.m.f.  which  is  gradually  increased,  and 
measuring  the  current  at  each  step.  The  second  way  is  to  fix 
the  e.m.f.  at  some  particular  value,  to  send  trains  of  oscilla¬ 
tions  of  various  energy  values  through  the  instrument,  and  to 
measure  the  intensity  of  the  sound  produced  in  the  telephone 
on  each  occasion.  The  third  way  is  to  send  trains  of  constant 
energy  value  through  the  instrument  while  the  steady  elec¬ 
tromotive  appJied  to  it  is  varied,  and  to  measure  at  each  step 
the  intensity  of  the  sound  produced  in  the  telephone.  These 
modes  of  investigation  give  curves  that  may  be  called  respec¬ 
tively  the  steady  current  curve,  the  power  curve,  and  the 
sensitiveness  curve.  The  chief  fact  brought  to  light  is  that  the 
power  curves  of  all  the  detectors  are  straight  lines,  which  sug¬ 
gests  that  all  the  detectors  are  fundamentally  thermal  in  their 
action. — Lond.  Electrician,  Aug.  12. 

Coherers. — W.  JI.  Eccles. — An  illustrated  paper  read  before 
the  London  Physical  Society.  A  method  of  investigating  detec¬ 
tors  is  developed  with  special  reference  to  the  relations  be¬ 
tween  the  energy  given  to  the  detector  in  the  form  of  electrical 
vibration  and  the  energy  delivered  by  the  detector,  as  direct 
current,  to  the  circuit  of  the  indicating  instrument.  The  re¬ 
sponse  of  the  detector  was  measured  by  comparing  the  sound 
in  its  telephone  with  the  sound  produced  in  the  same  telephone 
by  interrupting  a  measurable  direct  current.  The  results  of 
experiments  on  coherers  made  of  oxidized  iron  wire  dipping 
into  mercury,  and  on  coherers  made  of  a  clean  iron  point 
touching  an  oxidizing  iron  plate,  are  recorded.  The  author 
puts  forward  the  hypothesis  that  the  properties  of  an  oxide 
coherer  may  arise  solely  from  the  temperature  variations 
caused  in  the  minute  mass  of  o.xide  at  the  contact  by  the  elec¬ 
trical  oscillations  and  by  the  applied  e.m.f.  He  examines  the 
hypothesis  mathematically  and  shows  that  most  of  the  phe¬ 
nomena  recorded  can  in  this  way  be  accounted  for  as  perfectly 
as  the  present  state  of  the  measurements  permits. — Lond.  Elec¬ 
trician,  Aug.  12. 

Radiation  from  Aerial. — C. -C.  F.  Monckton. — The  surging 
current  in  an  aerial  circuit  has  sometimes  been  called  the  radia¬ 
tion  current.  It  does  not  necessarily  follow,  however,  that  by 
increasing  this  surging  current  the  radiation  is  increased. 
Using  two  sparks  in  series  a  better  spark  can  be  obtained  by 
placing  a  small  helix  of  wire  in  contact  with  the  central  knob, 
but  the  radiation  is  small.  There  is  no  doubt  that  the  appear¬ 
ance  of  the  spark,  using  multiple  gaps,  is  improved;  but  the 
above  experiment  has  led  the  author  to  consider  whether  it  is 
not  possible  that  the  real  advantage  may  be  fictitious. — Lond. 
Elec.  Eng’ing,  July  28. 

Hamburg. — Janzen. — The  conclusion  of  his  long,  detailed 
and  profusely  illustrated  description  of  the  new  long-distance 
telephone  exchange  of  Hamburg. — Elek.  Zeit.,  Aug.  ii. 

Miscellaneous. 

Electro-Cultivation. — An  account  of  measurements  of  the 
amounts  of  electrical  energy  involved  in  electro-cultivation 
According  to  some  experiments  conducted  by  Max  Breslauer, 
of  the  Institute  of  Technology  of  Charlottenburg,  in  conjunc¬ 
tion  with  experienced  farmers,  near  Potsdam,  the  electric  en¬ 
ergy  of  the  static  discharges  would,  though  small  in  itself,  be 
still  large  compared  to  the  electric  energy  supplied  by  the  at¬ 
mosphere.  The  experiments  were  made  on  the  lines  adopted  by 
Sir  Oliver  Lodge  in  his  researches.  Wires  of  galvanized  steel. 
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0.8  nim  in  diameter,  were  stretched  about  10  yd.  apart  at  a 
height  of  about  15  ft.  over  a  field  covering  an  area  of  15  acres. 
The  wires  were  joined  to  the  positive  terminal  of  a  transformer 
whose  other  pole  was  earthed.  The  insulation  of  the  wires 
was  good,  for  when  the  current  was  cut  off  during  the  rain  the 
wires  remained  statically  charged  for  a  measurable  period.  A 
moving-coil  galvanometer  was  inserted  into  the  circuit  to 
measure  the  intensity  of  the  currents  dissipated  in  the  air. 
The  potential  could  roughly  be  determined  with  the  aid  of 
spark-gaps,  assuming  that  balls  25  mm  in  diameter  have  striking 
distances  of  i  mm  per  3000  volts  in  dry  air.  The  measurements 
proved  that  a  considerable  amount  of  electricity  was  lost  by 
radiation  or  dissipation  on  the  way  from  the  shed  in  which  the 
electricity  was  generated  to  the  field.  When  this  loss  was 
allowed  for,  the  square  meter  of  field  surface  radiated  upon 
would  appear  to  receive  a  current  of  0.43  X  10-^  milliampere  at 
a  potential  of  65,000  volts;  the  total  radiated  power  was  17 
watts,  or  0.28  X  lO"*  watt  per  square  meter.  During  long  con¬ 
tinued  careful  observations  made  in  1908  at  the  Meteorological 
Observatory  at  Potsdam,  K.  Kahler  found  that  most  rain  and 
snow  brt)ught  positive  electricity  down  with  them  to  the  ground 


— rain  more  than  snow — and  that  the  currents  thus  received  by 
the  earth  amounted  to  from  io  ‘®  to  lO"’  milliamperes  per  square 
meter.  The  electric  currents  artificially  produced  in  the  atmos¬ 
phere  would  thus  be  1000  or  10,000  times  as  strong  as  the 
normal  atmospheric  electric  currents,  and  such  currents  might 
have  appreciable  effects  though  the  electro-cultivation  was  ap¬ 
plied  for  about  2000  hours  during  the  summer  only,  and  not 
throughout  the  year.  The  silent  discharge  might  effect  an 
oxidation  of  the  nitrogen,  and  might  therefore  act  like  a 
manure  containing  nitrogen  in  a  form  in  which  the  plant  could 
assimilate  it;  however,  in  the  absence  of  direct  proofs  specula¬ 
tion  upon  possible  effects  are  of  little  value. — Lond.  Engineer¬ 
ing^  July  29. 

Brussels  Exhibition. — A.  Heyland. — The  conclusion  of  his 
description  of  the  various  electrical  exhibits  at  the  Brussels 
exhibition,  with  special  reference  to  German  exhibits. — Elek. 
Zeit.,  Aug.  II. 

Regulations. — Reprints  of  the  new^  set  of  rules  for  electric 
wiring  in  buildings  and  the  new  set  of  rules  for  magnetic  tests 
of  iron  sheets  which  have  already  been  given  in  the  Digest. 
Both  sets  came  in  force  on  July  i,  1910. — Elek.  Zeit.,  Aug.  ii. 


New  Apparatus 


ELECTRIC  LIGHTING  OF  AUTOMOBILES. 

In  no  field  has  the  tungsten  high-efficiency  filament  worked 
such  a  revolution  as  in  low-voltage  battery  lighting  systems, 
and  especially  in  those  applicable  to  the  portable  uses  of  the 
automobile.  This  season  has  seen  hundreds  of  gasoline-car 
owners  replacing  the  smelly,  bothersome  oil  lamps  with  in¬ 
stantaneous  and  brilliant  electric  lamps,  and  next  year  prac¬ 
tically  all  of  the  better-grade  cars  will  be  offered  wired  at 
the  factory  complete  for  side  and  tail  lamps.  Indeed,  the 
sujierlative  class  of  machines  will,  in  1911,  as  in  the  present  . 
seast)!!,  be  equipped  with  all-electric  lighting,  searchlamps  in¬ 
cluded,  sui>plied  from  a  miniature  power  plant  geared  to  the 
engine  shaft,  with  a  storage-battery  auxiliary  for  maintaining 
the  supply  of  energy  while  the  car  is  standing. 

The  advantages  of  electric  lighting  are  too  self-evident  to 
need  much  exi)lanation.  First  of  all,  the  convenience  of  ob¬ 
taining  a  good,  strong  illumination  by  the  touch  of  a  button 
will  api)eal  to  any  automobile  driver  who  has  had  to  get  out  on 
the  muddy  road  on  a  gusty  night  to  light  his  smoky  oil  lamps 
with  a  fast-dwindling  siqiply  of  matches.  Electric  lamps  avoid 
the  delay  and  bother  of  adjusting  oil  or  gas  flames,  and  pre¬ 
vent  the  danger  of  having  fire  around  the  gasoline  tank  or 
engine.  In  case  of  trouble  at  night,  any  part  of  the  machine 
can  be  inspected  safely  and  carefully,  using  a  portable  exten¬ 
sion  lamp  instead  of  dangerous  matchesr  If  the  electric-light¬ 
ing  system  is  of  the  .self-contained-generator  kind,  the  operator 
will  have  no  more  cares  about  recharging  his  gas  tank  or  filling 
his  acetylene  generator  and  his  lamps  will  always  be  ready. 
With  electricity,  glasses  and  reflectors  remain  clean  and  un¬ 
cracked,  and  the  quality  of  illumination  furnished  is  far  superior 
to  that  from  oil.  and  equal  to  that  from  acetylene  gas,  without 
the  latter’s  dangers. 

Three  systems  of  energy  supjily  for  the  lamps  on  automo¬ 
biles  are  now  in  general  use.  Each  has  its  well-marked  limits 
of  output,  defining  the  scale  on  which  the  illumination  can  be 
used.  In  the  order  of  popularity,  these  systems  are:  (i) 
Straight-battery  lighting  from  storage  cells:  (2)  self-contained 
system,  using  generator  driven  from  engine  shaft  to  supply 
lamps  and  to  charge  auxiliary  battery;  (3)  battery  lighting 
from  primary  (dry)  cells — practically  limited  to  energizing  a 
single  small  lamp,  as  the  tail  lamp. 

STRAIGHT  BATTERY  LIGHTING. 

The  most  popular  form  of  automobile  lighting,  because  least 
expensive  in  terms  of  the  results  achieved,  is  the  straight 
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storage-battery  system,  supplying  usually  the  side  and  tail 
lamps  from  a  small  portable  storage  battery  of  three  cells  (6 
volts),  which  is  removed  from  the  machine  for  charging.  Bat¬ 
teries  of  from  40  amp-hours  to  100  amp-hours  at  6  volts  are 
commonly  employed.  .\  pair  of  8-cp  tungsten  lamps  may  be 
used  in  the  side  lamps  and  a  4-cp  bull)  in  the  tail  lamp,  or  two 
4-cp  side  lamps  with  a  2-cp  tail  lamp,  or  any  other  combination 
which  the  owner  desires.  To  this  equipment  2D-cp  or  i2-cp 
head-lamps  may  be  added,  if  the  battery  capacity  is  sufficient 
for  this  output.  For  such  last-mentioned  full-electric  light¬ 
ing  at  least  a  loo-amp-hour  battery  is  advised. 

As  the  small  tungsten  lamp  consumes  not  more  than  1.25 
watts  per  candle-power,  and  at  6  volts  consequently  takes  about 
1/5  amp  per  candle,  it  becomes  an  easy  matter  to  calculate 
how  long  a  given  group  of  lamps  will  be  supplied  from  a  given 
fully-charged  battery,  assuming  its  normal  discharge  rate  is  not 
exceeded.  The  short-filament  tungsten  lamps  on  automobiles, 
however,  frequently  attain  consumptions  approximating  i  watt 
per  candle-power  when  the  battery  voltage  is  high,  following  a 
fresh  charge,  and  they  can  be  operated  with  satisfaction  at  the 


Fig.  1 — Phantom  View  of  Portabie  Battery. 

over-voltage,  although  an  occasional  lamp,  as  the  present  mar¬ 
ket  variety  runs,  may  show  a  tendency  to  blacken  after  five 
or  ten  hours’  operation.  A  battery  delivering  intermittent  out¬ 
puts  of  small  current  strength  will,  of  course,  show  a  greater 
amp-hour  output  than  when  heavy  currents  are  demanded  of  it 
for  long  periods. 

The  three-cell,  6-volt  storage  batteries  employed  can  be  re- 
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erator  speed  is  usually  prevented  from  becoming  excessive  at 
high  engine  speeds  by  arranging  a  centrifugal  governor  or  a 
current  relay  to  withdraw  the  friction  wheel  from  its  driving 
contact,  or  to  release  a  magnetic  clutch  when  a  certain  speed  is 
reached.  In  this  way,  the  generator  is  operated  at  nearly  con¬ 
stant  speed,  regardless  of  the  engine  speed.  The  positive- 
drive  class  of  automobile-lighting  generators  are  belted  or 


charged  from  any  convenient  source  of  direct  current.  The 
average  garage  where  electric  vehicles  are  charged  is  equipped 
to  replenish  cells  for  a  small  amount,  varying  between  15 
cents  and  25  cents  in  cities,  and  rising  to  even  $i  a  charge  in 
village  districts  where  natural  monopoly  exists.  At  the  lower 
rate,  however,  a  charging  business  once  established  is  profitable 
to  the  garage  man  or  dealer,  as  a  number  of  batteries  can  be 
connected  in  series  across  the  iio-volt  circuit,  and  central- 
station  energy  legitimately  resold  at  a  profit  of  several  hun¬ 
dred  per  cent.  The  automobile  owner  who  has  direct-current 
electric  lighting  in  his  garage  will  find  it  convenient  and  econ¬ 
omical  to  charge  his  battery  in  series  with  the  garage  lamps 
while  the  machine  is  being  cleaned.  If  the  garage  lamps  are 
purchased  slightly  under  voltage  for  the  prevailing  normal  po¬ 
tential,  they  will  furnish  a  good,  bright  light,  sufficient  for  the 
cleaning  operations,  at  the  same  time  the  battery  is  being 
charged  at  practically  no  expense.  A  knife  switch  may  be  in¬ 
serted  in  the  service  line,  and  its  terminals  ccmnected  to  a  cord 
and  plug  arranged  to  be  inserted  in  the  tail-lamp  connection 
plug  so  that  the  battery  can  be  charged  without  the  necessity 
of  removal  from  the  car. 

SELF  CONTAINED  GENERATOR  SYSTEMS  FOR  AUTOMOBILE  LIGHTING 

1  he  electric  lighting  system  de  luxe  for  automobile  pur¬ 
poses  is,  without  doubt,  that  employing  a  generator  on  the  car 
itself,  which  may  be  said  to  supply  the  lamps  while  the  engine 
is  running,  utilizing  a  portion  of  the  remainder  of  its  output 
to  charge  the  battery,  thus  keeping  the  latter  in  readiness  to 
energize  the  lamps  when  the  car  is  standing  still.  With  a  sys¬ 
tem  of  this  kind,  properly  regulated,  good,  bright  lights  will 
always  be  available  without  further  attention  to  the  lighting 
outfit  than  an  occasional  inspection  of  the  specific  gravity  of 
the  battery  and  replenishing  with  distilled  water  any  evapora¬ 
tion  that  has  occurred. 

Such  self-contained  generator  systems  are  usually  comprised 


Fig.  3 — All-electric  Lighted  Automobile,  Generator  System. 


Fig.  2— Lighting  Generator  Driven  From  Engine  Shaft. 

of  the  elements  of  a  generator,  a  storage  battery,  a  regulator 
to  control  the  generator  voltage,  and  a  cut-out  which  discon¬ 
nects  the  generator  when  its  e.m.f.  falls  below  that  of  the 
battery. 

The  generator  may  be  driven  from  the  engine  shaft  by  a  belt 
or  chain,  or  by  means  of  friction  wheel  against  the  engine  fly¬ 
wheel.  Where  the  drive  is  not  of  the  positive  type,  the  gen- 


chained  directly  to  pulleys  or  sprockets  on  the  engine  shaft, 
usually  with  a  multiplying  speed  transformation,  and  operate 
at  all  times  at  a  speed  proportional  to  that  of  the  engine.  .\s 
this  speed  varies  between  wide  limits  when  running  on  high  or 
low  gear  and  just  following  cranking,  some  means  must  be  pro¬ 
vided  to  keep  the  voltage  and  current  delivered  by  the  gen¬ 
erator  closely  approximating  that  suitable  to  charge  the  bat¬ 
tery.  Several  means  of  operating  the  control  features  are 
available,  in  the  generator  speed  itself,  the  generated  voltage, 
and  the  current  output  of  the  machine — utilizing,  respectively, 
a  centrifugal  governor,  a  voltage  relay  or  a  series  relay.  The 
generator  field  control  may  be  effected  by  a  properly  gradu¬ 
ated  rheostat,  by  differential  windings,  or  by  intermittently  in¬ 
terrupting  the  field  supply.  The  generator  cut-out  for  discon¬ 
necting  the  generator  at  low  speeds  may  be  of  the  voltage- 
relay  type,  or  may  depend  upon  the  speed  with  which  the 
machine  is  rotating.  The  principal  systems  on  the  market  to- 
«lay  are,  in  general,  combinations  of  these  principles  of  opera¬ 
tion,  some  of  which  are  patented.  Following  are  brief  de¬ 
scriptions  of  the  essential  operating  features  of  the  representa¬ 
tive  automobile-lighting  generator  systems; 

The  Ward  Leonard  system  of  automobile  lighting  employs 
no  centrifugal  devices  for  actuating  the  cut-out  and  the  gen¬ 
erator  e.m.f.  control,  using  instead  electromagnets  arranged  to 
operate  switches  or  contacts  following  changes  in  the  e.m.f. 
produced  or  the  current  flowing.  A  feature  of  this  system  is 
an  electromagnetic  clutch  through  which  the  generator  is  driven 
from  the  engine  shaft.  The  switch  energizing  this  magnetic 
clutch  is  operated  by  an  electromagnet  whose  winding  is  in¬ 
serted  in  the  generator  lead  to  the  battery.  When  the  engine 
reaches  a  speed  such  that  the  generator  output  into  the  bat- 
try  rises  above  normal  value,  this  electromagnet  opens  the 
switch  energizing  the  clutch,  virtually  disconnecting  the  gen¬ 
erator  from  its  driving  shaft,  so  that  its  speed  at  once  falls 
and  is  kept  at  a  point  where  the  normal  current  is  delivered  to 
the  battery.  The  cut-out  for  disconnecting  the  battery  from 
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the  generator  when  the  car  speed  is  so  low  that  the  cells  would 
discharge  through  the  armature  is  controlled  by  an  electro¬ 
magnet  with  a  voltage  winding,  so  arranged  that  the  switch  is 
automatically  closed  as  long  as  the  generator  voltage  is  high 
enough  for  charging  the  battery.  The  circuits  for  exciting  the 
generator  field  and  the  clutch  coils  are  automatically  com¬ 
pleted  when  ihe  gear-shifting  lever  of  the  automobile  is  moved 
from  its  neutral  position.  This  movement  thus  at  once  starts 
the  generator  and  causes  it  to  pick  up  with  its  fields  excite^ 
from  the  battery  circuit.  The  armature  circuit  is  not  closed 
to  the  battery  until  the  generator  e.m.f.  has  reached  a  proper 
value,  slightly  in  excess  of  that  of  the  battery.  The  magnet 
switches  effecting  the  control  of  the  generator  output  are 
mounted  in  a  box  with  the  batteries.  Of  the  latter  two  sepa¬ 
rate  outfits  are  furnished,  one  for  lighting  and  one  for  igni¬ 
tion,  respectively,  arranged  with  a  throw-over  switch  so  that 
either  battery  can  be  used  for  either  purpose.  An  ammeter 
may  be  installed  on  the  dashboard,  but  is  not  a  necessary  ad¬ 
junct  of  the  system. 

The  Delano  automobile-lighting  system  employs  a  positively- 
driven  generator  which  runs  at  all  times  at  a  speed  propor¬ 
tional  to  that  of  the  engine  shaft,  to  which  it  is  connected 
through  flexible  gearing.  In  series  with  the  main  armature 
lead  of  the  generator  is  a  contact-making  electromagnet  which 
opens  the  shunt  field  of  the  generator  whenever  the  current 


Fig.  4 — Converted  Side  and  Tali-Lamps  Receiving  Energy  From 
Battery. 


output  exceeds  a  proper  value,  due  to  the  rise  in  generator 
speed.  A  voltage  solenoid  across  the  generator  leads  closes  the 
circuit  to  the  battery  as  soon  as  the  generator  has  attained  a 
speed — usually  at  a  car  speed  of  about  12  miles  an  hour — such 
that  the  generator  voltage  exceeds  that  of  the  battery.  The 
generator  is  of  the  shunt  type,  and  is  self-excited  from  its 
residual  magnetism  on  starting.  When  the  generator  speed 
and  voltage  exceed  values  where  the  current  output  rises  above 
the  normdl  battery  flow,  about  5  amp,  the  series  solenoid  breaks 
the  shunt-field  circuit  until  the  generator  voltage  and  current 
fall  to  the  proper  value  due  to  the  weakened  field.  When  this 
has  occurred  the  field  circuit  is  again  restored.  In  this  way  an 
intermittent  field  excitation  is  delivered  to  the  generator,  the 
output  of  which  is  correspondingly  pulsating  at  speeds  above 
that  where  its  voltage  generated  with  continuous  excitation  is 
of  the  proper  value  for  charging  the  battery.  The  result, 
however,  approximates  a  constant-current  output,  which  is  said 
to  vary  less  than  I  amp  over  a  generator  speed  range  of  from 
900  r.p.m.  to  6000  r.p.m.  The  control  magnets  are  mounted  in 
a  box  which  may  be  installed  in  any  part  of  the  car,  being  con¬ 
nected  through  five  leads  to  the  wiring  system. 

The  Esterline  system  of  automobile  lighting  employs  a 
magneto-type  direct-current  generator,  positively  driven  from 
the  engine  shaft,  and  having  the  rise  of  its  voltage  at  high 


engine  speeds,  limited  by  a  differential  winding  on  the  perma¬ 
nent  magnet  of  its  field  coils,  which  is  connected  in  series  with 
the  main  battery  leads.  As  in  some  other  systems,  the  dis¬ 
connection  of  the  battery  from  the  generator  when  the  latter’s 
e.m.f.  is  less  than  that  required  to  produce  a  flow  into  the  bat¬ 
tery  is  accomplished  by  a  potential  solenoid  or  relay,  which 
has,  however,  the  additional  characteristic  of  a  reverse-current 
relay,  preventing  back-flow  through  the  generator  armature. 
Combined  in  the  same  “regulator”  control  device  which  effects 
the  generator  cut-out,  and  which  is  built  in  as  part  of  the  gen¬ 
erator,  is  the  current  coil,  which  at  high  generator  speeds  and 
outputs  closes  a  switch,  shunting  part  of  the  main  battery  in¬ 
put  through  the  differential  winding  on  the  magneto  field,  op¬ 
posing  its  flux  to  that  of  the  permanent  magnet  and  so  weak¬ 
ening  the  field.  The  generator  output  into  the  battery  is  thus 
limited  to  the  latter’s  normal  charging  current.  Meanwhile  the 
lamps,  being  connected  across  the  battery,  receive  their  en¬ 
ergy  from,  either  the  generator  or  the  battery,  depending  on  the 
condition  of  the  circuit.  The  regulator  is  enclosed  in  the 
magneto  frame,  utilizing  the  latter’s  magnetization  in  part  for 
its  operation  and  also  simplifying  wiring  connections. 

The  Adlake-Newbold  apparatus  for  automobile  lighting  util¬ 
izes  a  series  solenoid  in  the  battery-charging  circuit,  which 
moves  the  generator-field  rheostat  arm  against  the  force  of  a 
weight  suspended  in  an  adjustable  dash-pot.  The  generator 
cut-out  is  an  electromagnetic  switch  employing  a  pair  of  series 
and  a  pair  of  shunt  windings.  When,  on  starting,  the  generator 
potential  rises  above  battery  voltage,  the  shunt  coils  operate  the 
switch,  closing  the  generator  to  the  battery.  The  contact  thus 
formed  is  more  firmly  established  by  the  operation  of  the  series 
coils,  which  are  then  brought  into  action.  If  for  any  reason 
the  current  flow  from  generator  to  battery  should  become  re¬ 
versed,  the  reversal  of  the  series  magnets  will  cause  the  pole- 
pieces  to  repel,  instantly  opening  the  circuit.  Excessive  cur¬ 
rent  flowing  into  the  battery  from  the  generator  causes  the 
series  field-control  solenoid  to  move  its  rheostat-arm,  cutting 
in  field  resistance  until  the  proper  current  output  is  ag^in 
reached,  at  the  speed  at  which  the  generator  is  being  driven. 
The  control  apparatus  is  assembled  on  one  board  and  may 
he  mounted  in  any  convenient  position  on  the  car.  •' 

The  Apple  generator  contains  within  its  frame-casing  both 
the  “cut-out”  and  “load-regulator”  elements.  The  cut-out  is 
a  potential  relay  which  closes  the  generator  switch  as  soon  as 
the  speed  reaches  that  required  to  produce  a  flow  into  the  bat¬ 
tery.  The  load  regulator  is  said  to  employ  an  electromagnetic 
principle  without  moving  parts,  which  maintains  the  current 
output  at  constant  value  in  spite  of  the  varying-speed  Opera¬ 
tion  of  the  driving  shaft,  to  which  the  generator  is  flexibly 
geared  through  a  chain  and  sprockets.  A  combined  ammeter 
and  voltmeter  on  the  automobile  dash  enables  the  operator  to 
inspect  the  operation  of  the  system  at  any  time.  The  “load 
regulator”  can  be  adjusted  to  deliver  a  current  of  from  2  amp 
to  16  amp  over  a  wide  range  of  engine  speeds. 

The  Vesta  principle  of  regulation  depends  upon  the  action 
of  a  fly-ball  governor,  which  at  speeds  below  that  required  to 
charge  the  battery  permits  a  cut-out  switch  to  remain  open, 
disconnecting  the  generator.  At  excess  speeds  the  governor 
also  controls  the  movement  of  the  contact  arm  of  a  German 
silver  rheostat  in  the  generator-field  circuit,  diminishing  the 
generator  field  strength  as  its  speed  rises,  so  that  a  current  of 
nearly  constant  value  may  be  delivered  to  the  battery.  The 
generator  is  at  all  times  driven  at  a  speed  proportional  to  that 
of  the  engine  shaft. 

The  Elba  system  uses  a  specially  constructed  generator  with 
interpole  field-pieces  and  differential  windings  for  controlling 
the  generator  output  at  high  engine  speeds.  These  connections 
are  self-contained  in  the  generator  frame  and  act  to  deliver  a 
current  of  practically  constant  value,  suitable  for  charging  the 
battery.  When  the  generator  speed  falls  below  that  neces¬ 
sary  for  charging,  a  potential  relay  disconnects  its  armature 
from  across  the  battery  terminals.  This  cut-out  is  mounted 
in  the  base  of  a  double-scale  ammeter,  which  is  placed  on  the 
dash,  so  that  the  performance  of  the  system  can  be  examined 
at  any  time. 
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The  Motsinger  charging  generator  utilizes  a  fly-ball  gover¬ 
nor  to  withdraw  the  friction  wheel  from  the  engine  flywheel 
when  the  latter’s  speed  exceeds  a  suitable  value.  The  genera¬ 
tor  is  not  equipped  with  automatic  means  for  disconnecting 
from  the  battery  at  low  engine  speeds,  the  operator  being  re¬ 
lied  upon  to  connect  in  the  battery  and  disconnect  it  under  the 
proper  conditions,  as  shown  by  the  voltmeter. 

AUXILIARIES  OF  AUTOMOB.LE  LIGHTING  OUTFITS. 

With  a  reliable  source  of  supply  of  electrical  energy  on  a 
car  the  owner  or  driver  will  find  many  convenient  uses  for  his 
miniature  power  plant.  Of  course,  in  a  battery-ignited  car 
energy  for  sparking  purposes  can  be  obtained  from  the  light¬ 
ing  outfit,  although  generally  it  is  preferable  to  carry  a  sepa¬ 
rate  set  of  cells  for  each  purpose,  as  the  lighting  function  ex¬ 
hausts  the  battery  very  much  more  rapidly  than  does  the 
smaller  current  demanded  for  ignition,  and  at  the  far  end  of 
a  night  trip  the  chauffeur  may  find  himself  in  a  predicament 
with  his  battery  drained  to  a  point  where  the  engine  misses 
fire  badly.  Since  the  ignition  system  is  usually  operated  with 
one  side  grounded,  a  ground  anywhere  on  the  other  side  of  the 
lighting  system  will  amount  to  a  virtual  short-circuit,  and  may 
drain  the  battery,  putting  both  lamps  and  sparking  apparatus 
out  of  commission.  In  a  car  with  magneto  ignition  the  pres¬ 
ence  of  battery  energy  aboard,  operating  through  an  induction 
coil,  will  permit  the  car  to  be  started  on  residual  compression, 
avoiding,  a  great  many  times,  the  effort  of  getting  out  and 
cranking. 

Warning  devices  of  the  class  in  which  a  racket  wheel  driven 
by  a  small  electric  motor  vibrates  a  diaphragm  in  a  horn  also 
become  available  for  use  on  the  electrified  car,  and  at  a  touch 
of  a  button  the  driver  can  substitute  as  loud  or  sharp  a  note 
as  he  pleases  for  the  laborious  “honk”  of  the  hand-grip  horn. 
Matches  or  flames  of  any  kind  are  dangerous  about  a  gasoline 
automobile,  but  the  owner  of  an  electrically-lighted  car  can 
equip  himself  with  a  few  feet  of  flexible  cord  ending  in  a  plug 
and  socket,  and  when  engine  trouble  overtakes  him  after 
nightfall,  has  only  to  connect  up  his  inspection  lamp  and  in¬ 
vestigate  the  trouble  in  leisure  and  safety.  Small  lamps  to 
illuminate  the  dials  of  the  clock  and  the^eedometer  are  con¬ 
veniences  for  night  driving.  A  colR^^ct  fixture  which  is  quite 
new  is  fastened  to  the  top  of  thV*.f!ock  Or  meter  casing  and 
projects  its  light  all  on  the  dials.  ^hole  lamp  and  guard 
are  so  small  as  to  be  hardly  noticeable  ihstalled.  A  lamp  in 
the  top  of  the  car  for  reading  or  examining  maps  has  con¬ 
veniences  for  night  touring  which  few  realize.  It  can  be  in¬ 
stalled  so  as  not  to  interfere  with  letting  down  the  top.  Light 
for  the  interior  of  the  limousine  can  be  supplied  from  the  same 
source.  Smokers  find  an  electric  cigar-lighter  a  useful  ad¬ 
junct  to  the  car’s  equipment,  making  them  independent  of  wind 


Figs.  5  and  6 — Automobile  Electric  Lamps. 


and  matches.  Combination  cigar-lighters  and  hand  lamps  can 
be  purchased. 

Special  flush-type  push  switches  can  be  obtained  for  automo¬ 
bile  work.  These  are  supplied  with  one,  two  or  three  switches 
mounted  under  the  same  plate,  and  can  be  used  to  control  the 
tail-lamp,  side-lamps  and  headlamps,  respectively.  Between 
each  lamp  and  the  car  wiring  some  kind  of  connection  plug  is 
usually  inserted  to  permit  the  removal  of  the  lamp  w'ithout 
disturbing  connections.  These  plugs  are  made  of  both  the 
simple  push  and  bayonet-joint  types.  If  the  “trouble”  exten¬ 
sion  lamp  be  fitted  with  a  prong  plug,  it  can  be  inserted  in  the 


live  end  of  any  of  the  connection  plugs,  obtaining  energy  con¬ 
veniently.  Screw-base  plugs  for  inserting  in  lamp  sockets  are 
not  made  in  6-volt  sizes. 

Lamps  are  constructed  especially  for  electric  lighting,  or 
gas  and  oil  lamps  can  be  converted  at  small  expense  and  are 
interchangeable  for  either  illuminant  at  any  time.  The  special 
electric  lamps  have  no  chimney  openings  in  the  top  through 
wliich  dust  can  enter,  and  will  keep  cleaner  than  the  converted 
lamps.  The  sockets  for  converting  oil  lamps  to  electric  have 
clips  which  fit  over  the  wick  burner,  or  can  be  secured  with 
screw-bases,  which  are  inserted  in  place  of  the  burner.  Some 


a 


Figs.  7  and  8 — Miniature  Lamps. 


of  the  sockets  are  provided  with  spring  supports  for  relieving 
the  tungsten  filaments  of  road  shocks  and  engine  vibrations, 
although  the  low-voltage  type  of  filament  is  sturdy  and  seems 
to  have  excellent  life  in  the  non-protected  sockets.  The  6-volt 
and  12-volt  lamps  used  for  automobile  lighting  are  made  with 
both  the  screw  base  and  bayonet-joint  base,  the  latter,  it  is  as¬ 
serted,  insuring  a  more  perfect  contact  than  with  the  screw 
base,  which  is  likely  to  work  loose.  Means  for  focusing  the 
lamps  in  headlamps  are  especially  useful  in  securing  the 
best  carrying  power  of  the  illumination  developed.  Electric 
headlamps  are  now  offered,  containing  two  lamps,  of  high  and 
low  candle-power,  respectively,  the  latter  to  be  used  when  the 
car  is  standing  at  the  curb  or  intense  illumination  of  the  street 
surface  is  not  required. 

Objections  may  be  offered  to  the  increased  weight  which  an 
electric  lighting  system  adds  to  an  automobile  equipment.  A 
loo-amp-hour  battery  weighing  45  lb.,  however,  replaces  a  30-lb. 
compressed-gas  tank,  if  the  headlamps  are  converted  to  elec¬ 
tric  lighting;  and  perhaps  25  lb.  of  ignition  batteries  unless  the 
car  is  wholly  magneto  ignited.  A  40-amp-hour  battery  will 
weigh  about  half  as  much  as  the  100  amp-hour  and  can  be  used 
satisfactorily  for  tail  and  side-lamps. 

In  mounting  the  battery  in  the  car  care  should  be  taken  to 
have  it  fastened  securely  rather  than  allow  it  to  shift  with  the 
jars  of  the  road,  which  tend  to  shorten  its  life  by  destroying 
the  elements.  Firm  mounting  will  also  preserve  good,  tight 
contacts  at  the  binding  posts,  which  are  essential  for  satisfac¬ 
tory  operation. 

Tests  have  shown  that  the  cost  per  hour  of  operating  a 
6-volt  storage-battery  lighting  outfit  is  from  35  per  cent  to  60 
per  cent  of  that  of  operating  a  pair  of  acetylene  headlamps 
from  a  compressed-gas  tank.  It  has  also  been  proved  that  a 
i6-cp  low-voltage  tungsten-filament  lamp  carefully  adjusted 
at  the  focus  of  an  8-in.  silvered  reflector  will  project  more 
light  onto  a  20-ft.  circle  in  a  vertical  plane  100  ft.  ahead  by 
nearly  100  per  cent  compared  with  a  standard  f^-cu.  ft.  burner 
in  a  lo-in.  reflector.  The  entire  interior  surface  of  the  electric 
lamp  is  available  as  a  reflector,  and  will  remain  clean  and 
unsmudged. 

PRIMARY-CELL  AUTOMOBILE  LIGHTING. 

The  use  of  dry  cells  for  automobile  lighting  has  a  limited 
application  where  only  a  small  lamp  is  to  be  energized.  Tail- 
lamps  lighted  from  dry  batteries  are  in  successful  use,  but  are 
practically  the  only  such  application  for  which  these  primary 
cells  are  adapted.  For  such  lighting  the  cells  are  usually  con- 
rected  in  series  multiple.  At  1.5  volts  per  cell  a  series  of  five 
gives  7.5  volts,  which  drops  to  more  nearly  6  ‘volts  when  sup¬ 
plying  the  relatively  heavy  draft  of  the  lamp  filament.  Con¬ 
necting  additional  groups  of  cells  in  multiple  gives  longer  life 


ALTERNATING-CURRENT  ELEVATOR  MOTOR 
CONTROLLER. 


and  more  favorable  working  conditions  for  all  of  the  cells. 
Cartons  are  for  sale  at  the  supply  houses  containing  15  cells, 
wired  up  in  multiple-series  of  five  each,  and  connected  to  two 
binding  posts,  which  appear  on  the  outside  of  the  package,  and 
so  avoid  the  making  of  any  connections  by  the  automobile 
operator.  For  a  single  small  lamp,  as  the  tail-lamp,  where  it  is 
not  desirable  to  invest  the  cost  of  a  storage  battery,  dry  cells 
may  be  used  to  advantage. 


In  an  alternating-current  motor  controller  recently  placed  on 
the  market  by  the  Westinghouse  Electric  &  Manufacturing 
Company  to  meet  the  conditions  imposed  in  elevator  service 
every  operation  is  performed  in  a  positive  mechanical  manner. 
The  operator  has  complete  control  over  the  starting  and 
stopping  of  the  motor,  while  the  acceleration  is  performed 
automatically  at  a  rate  than  can  be  adjusted  over  a  wide  range 
at  the  controller,  but  cannot  be  altered  by  any  action  of  the 
operator  in  the  car.  Any  part  of  the  controller  is  accessible 
from  the  front,  and  all  of  the  parts  subject  to  wear  can  be 
readily  replaced.  The  electric  contacts  are  of  the  quick- 
break,  butt  type  and  are  protected  by  arc  shields;  there  are  no 
sliding  contacts.  .\11  automatic  operations  are  performed  by 
the  force  of  gravity. 

The  cont.-oller  consists  of  a  slate  panel  on  which  are  mounted 
two  rows  of  switches  and  their  operating  mechanism.  The 
switches  of  the  upper  row  serve  to  connect  the  motor  primary 
with  the  line,  and  those  of  the  lower  row  short-circuit  the  re¬ 
sistance  in  series  with  the  motor  secondary.  All  switches  are 
alike  and  interchangeable.  Five  primary  switches  are  used  for 
a  three-phase  controller  and  six  for  a  two-phase  controller. 
The  switches  are  opened  and  closed  by  cams.  In  closing,  each 
cam  acts  on  its  own  switch  through  a  buffer  spring  which 
serves  as  a  cushion  and  also  compensates  for  wear;  in  open¬ 
ing,  a  lug  on  the  cam  engages  a  projection  on  the  switch  arm 
and  forces  the  switch  open.  The  resistors  for  the  motor  sec¬ 
ondary  are  mounted  on  the  rear  of  the  panel. 

The  movement  of  a  hand  rope  or  lever  in  the  elevator  car 
operates  a  sprocket  attached  to  the  primary  camshaft..  A  turn 
of  the  camshaft  from  the  off-position  closes  a  set  of  primary 
switches  and  starts  the  motor  so  that  the  elevator  car  moves  up 
or  down,  according  to  the  way  the  shaft  is  turned.  The  move- 


ELECTRICAL  MEASLTIING  INSTRUMENTS, 


.A  new  line  of  switchl)oard  and  portable  ammeters  and  volt¬ 
meters,  employing  the  D’Arsonval  principle,  has  recently  been 
developed  and  introduced  by  the  Dongan  Electric  Manufac¬ 
turing  Company,  of  Albany,  N.  Y.  These  instruments  include 
various  styles  of  milli-ammeters,  milli-voltmeters,  ammeters  and 
voltmeters,  and  are  designed  to  meet  all  requirements  for  test¬ 
ing  purposes  and  for  use  in  central-station  and  storage-battery 
installations. 

The  switchboard  instruments,  which  are  manufactured  in  a 


Fig.  1 — Portable  Instrument. 


variety  of  designs  and  scales,  range  in  size  from  4}^  iu.  to 
8}i  in.  in  diameter.  Among  these  types  are  the  horizontal  edge¬ 
wise  instruments,  the  regular  round-pattern  switchboard  type  I) 
meters  and  the  type  B-D  meters,  designed  as  medium  sized, 
reasonably-priced  switchboard  instruments  intended  especially 
for  storage-battery  and  small  industrial  or  isolated-plant  in¬ 
stallations.  These  instruments  have  individually-calibrated, 
evenly-divided  dials,  of  either  the  regular,  central-zero,  or 
double-scale  types. 

The  portable  instruments,  which  are  mounted  in  hinged  carry¬ 
ing  cases,  are  especially  designed  to  withstand  the  accidental 


Fig.  2 — Switchboard  Instrument. 


Elevator  Motor  Controller. 

ment  of  the  camshaft  simultaneously  releases  a  catch  and 
allows  a  weight,  attached  to  an  arm  geared  to  the  secondary 
camshaft,  to  fall ;  the  arm  rotates  the  secondary  camshaft  and 
closes  the  secondary  switches  in  proper  order.  The  fall  of  the 
weight  is  retarded  by  an  air  dash-pot,  the  piston  speed  of 
which  can  be  so  adjusted  by  means  of  a  valve  that  proper  ac¬ 
celeration  can  be  given  to  the  motor.  Turning  the  camshaft 
from  the  off-position  in  the  opposite  direction  closes  another 


shocks  and  vibrations  to  which  laboratory  and  testing  instru¬ 
ments  are  commonly  subject.  The  pointer,  which  is  extremely 
dead-beat,  travels  over  an  evenly-divided  scale,  and  is  backed 
by  a  highly-polished  reflecting  surface,  which  avoids  errors 
due  to  parallax  in  observing  the  needle’s  position.  Friction 
has  been  reduced  to  the  minimum  possible,  making  the  instru¬ 
ments  sensitive  to  the  slightest  variations  of  current  strength 
or  potential. 
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set  of  primary  switches  and  reverses  the  direction  of  rotation 
of  the  motor ;  the  secondary  switches  always  close'  in  the  same 
order. 

On  turning  the  controller  to  the  off-position,  the  secondary 
switches  are  opened,  the  weight  is  raised  and  set  ready  for  the 
next  operation,  and  the  primary  switches  are  opened ;  this  com¬ 
pletely  disconnects  the  motor  from  the  line  and  stops  it.  The 
off-position  is  plainly  indicated  to  the  operator  by  a  notch. 
Positive  stops  prevent  overrunning  beyond  the  full-speed  posi¬ 
tions. 

This  controller  is  made  for  use  in  connection  with  two-phase 
or  three-phase  slip-ring  induction  motors  of  30  hp  and  less,  for 
all  voltages  under  550,  and  for  all  commercial  frequencies. 


MAGNETIC  FAULT  FINDER. 

The  magnetic  fault  finder  for  locating  “shorts”  and  “grounds” 
in  three-phase  and  other  cables  shown  in  Fig.  i  is  of  interest  to 
engineers  engaged  in  electric  light  and  power  work.  As  is 
customary,  signal  current,  supplied  by  a  mechanical  interrupter, 
is  sent  out,  passing  through  the  fault  and  returning  over  the 
sheath  or  adjacent  conductor.  This  interrupter  is  operated 
from  a  universal  motor  on  iio-volt  mains,  and  is  placed  at  the 
power  station  or  cable  terminal,  while  the  explorer-and-receiver 
set  is  carried  along  the  cable.  The  sound  produced  by  the 
signal  current  is  unmistakable,  being  sharp  and  intermittent. 
The  interrupter  is  designed  to  give  a  maximum  sound  with  a 
small  testing  current,  the  latter  being  only  a  fraction  of  an 
ampere.  To  get  an  equally  loud  signal  current  by  interrupting 


When  a  signal  current  goes  out  over  one  phase  and  back  over 
an  adjacent  phase,  or  over  the  sheath,  there  are  formed  two 
longitudinal  spiral  “strips”  of  condensed  lines  of  magnetic 
force  on  opposite  sides  of  the  cable.  One  longitudinal  strip  is 
negative  and  the  other  positive.  When  the  explorer  is  placed 
lengthwise  along  the  cable  it  bridges  over  from  a  positive  area 
to  a  negative  area,  or  from  a  high  to  a  low  magnetic  potential; 
therefore,  there  is  a  heavy  flux  through  the  winding  of  the 
explprer,  which  causes  a  loud,  clear  signal  in'  the  receivers. 

Returning  on  the  sheath,  the  current  produces  the  same  mag¬ 
netic  effect  as  if  the  current  returned  on  a  wire  in  the  center 
of  the  cable.  As  the  conductors  are  spirally  dispose^  about  the 
center  of  the  cable  as  well  as  about  each  other,  a  ground  pro¬ 
duces  longitudinal  high  and  low  areas  as  well  as  a  “short.” 
If  the  current  goes  out  and  practically  all  returns  over  the  earth 
the  “strips”  or  “tufts”  will  not  be  produced,  as  the  flux  will 
not  be  crowded  into  close  quarters,  and  the  spiral  “tufts”  will 
not  be  formed.  The  flux  will  be  spread  over  too  much  area  and 
not  concentrated.  In  this  case  only  a  practiced  ear  can  detect 
a  difference  of  magnetic  potential  longitudinally.  However,  by 
turning  the  explorer  90  deg.,  or  across  the  cable,  the  testing 
current  can  be  heard  loudly,  but  the  operator  will  also  hear  the 
current  in  the  sheath. 

In  the  longitudinal  or  normal  position  the  explorer  is  entirely 
neutral  to  sheath  current,  whether  in  the  cable  under  test  or  in 
adjacent  parallel  cables.  The  explorer  can  be  adjusted,  if 
necessary,  till  no  sheath  current  is  heard,  by  moving  its  position 
until  its  ends  are  at  the  magnetic  potential  produced  by  the 
sheath  current.  Then  there  is  heard  in  the  explorer  or  listening 
transformer  only  the  spiral  conductor  current,  and  this  permits 


Fig.  2 — Explorer. 


Fig.  1 — Magnetic  Fault  Finder. 

a  direct  current  woujd  require  from  15  amp  to  20  amp.  This 
would  probably  injure  the  fault  by  opening  it,  or  leaving  it  with 
a  high-resistance  contact. 

Sometimes  tests  are  made  with  the  explorer  in  manholes  or 
on  poles,  listening  for  the  vanishing  point  of  the  signals  made 
by  the  signal  current.  As  long  as  the  signal  is  heard',  the  fault 
is  beyond.  When  no  signal  is  heard  the  fault  has  been  passed, 
and  the  trouble  man  retraces  his  steps  until  he  makes  an  exact 
location,  or  a  location  between  manholes  which  is  sufficient. 
The  explorer  is  neutral  to  sheath  current;  therefore,  when 
the  signal  current  passes  through  the  fault  to  the  sheath  the 
sound  suddenly  stops,  and  a  close  location  can  be  made,  even 
if  all  or  part  of  the  signal  current  keeps  traveling  forward  to  a 
more  perfect  ground  ahead.  Of  course,  when  the  fault  is  a 
cross  between  two  phases  there  is  no  signal  current  beyond  the 
fault. 

The  exploring  coil  used  w'ith  this  dexiice  (Fig.  2)  locates  the 
fault  exactly.  It  was  designed  by  Mr.  W.  A.  Durgin,  of  the 
Commonwealth  Edison  Company,  Chicago,  after  a  series  of 
experiments.  It  is  a  longitudinal  explorer  and  operates  in  an 
entirely  different  manner  from  the  familiar  form  in  which  the 
winding  is  parallel  to  the  cable  conductor.  The  windings  of  the 
longitudinal  coil  are  perpendicular  to  the  cable,  and  the  coil 
operates  from  the  high  and  low  magnetic  areas  lengthwise  along 
the  cable  produced  by  the  twisting  of  the  conductors.  The 
ordinary  coil,  on  the  other  hand,  is  influenced  by  the  flux  en¬ 
circling  the  cable. 


detection  of  the  exact  point  at  which  the  current  passes  from 
the  conductor  to  the  sheath,  the  point  being  indicated  by  the 
sudden  absence  of  sound.  This  point  is  the  fault. 

In  the  case  of  a  cross  or  ground  there  is  no  conductor  current 
beyond  the  fault,  except  charging  current,  which  occurs  when 
the  fault  is  of  considerable  resistance,  or  the  cable  long  and 
of  high  capacity.  There  are  methods  of  overcoming  the  effect 
of  this  charging  current,  consisting  of  so  connecting  the  signal 
current  that  the  magnetic  effect  is  symmetrical,  except  from  the 
power  station  to  the  trouble.  The  end  of  the  unsymmetrical 
portion  of  the  cable,  or  the  fault,  is  then  easily  located  by  the 
absence  of  the  signal,  as  before. 

This  method  of  locating  trouble  has  several  advantages.  Its 
operation  depends  in  no  way  on  the  resistance  of  the  conductor ; 
therefore,  where  a  conductor  is  burned  in  two,  or  is  damaged, 
or  has  more  than  one  fault  upon  it,  the  magnetic  method  locates 
the  fault  exactly.  An  open  conductor  may  generally  be  broken 
dow’n  and  located.  Even  where  a  Murray  loop  test  can  be 
made,  it  is  said  to  be  quicker  and  safer  to  use  the  magnetic 
plan.  Time  may  be  saved  by  starting  a  man  with  an  explorer 
from  each  end  of  the  cable.  When  one  man  has  found  the 
trouble  the  signal  may  be  changed  to  notify  the  other  man. 

The  apparatus,  which  has  been  introduced  by  Middleton 
Brothers,  Chicago,  is  also  used  in  designating  cables  during 
cut-overs  or  other  changes.  In  several  large  cities  where  the 
apparatus  has  been  used  for  about  a  year  it  has  replaced  the 
loop  test. 


INTERLOCKING  SAFETY  SWITCH  MECHANISM 


is  an  element  o£  time  in  which  the  operator  has  time  for 
thought.  It  is  well  known  that  many  a  field  switch,  exciter 
switch  or  circuit  sw'itch  have  been  hurriedly  or  carelessly 
closed,  resulting  in  serious  damage  to  the  apparatus  which  it 
controls. 


The  increasing  use  of  electricity  in  mills,  mines,  factories, 
etc.,  has  demonstrated  the  necessity  for  the  installation  of 
safety  devices  which  will  tend  to  eliminate,  as  far  as  possible, 
the  danger  of  accidents.  That  the  importance  of  this  is  recog¬ 
nized  it  is  only  necessary  to  note  the  large  amount  of  legislation 
which  has  been  enacted  and  is  being  considered  for  the  protec¬ 
tion  of  operatives.  Provisions  are  already  required  in  sgmc 
states  for  disconnecting  motors  and  the  next  step  is  to  provide 
safety  appliances  which  cannot  be  closed  by  unauthorized  or 
malicious  persons.  *  To  meet  the  imposed  conditions  the  inter¬ 
locking  safety  mechanism  illustrated  herewith  was  designed  in 
its  several  forms  so  that  it  can  be  applied  to  controlling  levers 
of  practically  every  description.  The  safety  switch  consists 
of  a  double-pole,  single-throw,  knife  switch  between  the  top  jaws 
of  which  is  mounted  a  pivoted  locking  bar  to  which  is  fastened  a 
substantial  fiber  cross-bar,  and  an  operator’s  key  consisting  of 
a  metal  key  riveted  to  a  rectangular  piece  of  fiber  upon  which 
is  printed  the  following  inscription ;  “Danger — do  not  touch 
this  switch,  as  men  are  working  on  this  circuit.”  The  oper¬ 
ator’s  name  and  key  number  may  also  be  placed  on  the  fiber  for 
identification.  The.se  switches  are  always  mounted  in  a  perpen- 


PRESS  FOR  CORRUGATING  IRON  FOR  TRANS 
FORMER  TANKS. 


The  accompanying  illustrations  show  tl  c  press  and  dies  de¬ 
signed  by  the  Loy  &  Nawrath  Company,  21-29  Kunyon  Street, 
Newark,  N.  J.,  for  producing  the  heavy  corrugations  in  iron 
used  for  transformer  tanks.  With  the  equipment  shown,  corru¬ 
gations  from  lyi  in.  to  6  in.  deep  by  10  ft.  long  may  be  made  in 
sheet  steel  3/32  in.  thick.  The  corrugations  are  made  in  two 
operations,  as  readily  seen  by  dies  shown  in  the  foreground 
of  rig.  I.  While  the  first-operation  dies  make  square  bends. 


Fig.  1 —  Dies  for  Corrugating  Iron. 

the  primary  ‘object  is  to  lay  off  the  sheet  into  accurate  spacings, 
so  that  all  necessity  for  gages  is  done  away  with,  and  greater 
accuracy  as  to  pitch  and  depth  secured  than  with  the  use  of 
gages.  The  first-operation  dies  are,  how'ever,  not  altogether 
necessary,  for  by  the  substitution  of  gages,  and  a  slight  change 
in  the  folding,  or  second-operation  dies,  corrugations  can  be 
made  in  one  operation.  For  the  sake  of  absolute  accuracy  in 
the  equipment  in  question,  it  is  considered  advisable  by  the 
company  to  add  the  extra  operation.  The  press  complete  with 
the  dies  weighs  about  50,000  lb.  The  crankshaft  is  7  in.  in 
diameter,  and  the  stroke  of  the  slide,  ii  in.  The  machine  is 
dicular  position  and  when  the  switch  blades  are  closed  in  the  compound  geared  28  to  i,  and  can  be  driven  by  belt  or  may  be 
upward  position  the  fiber-insulated  arm  on  the  locking  bar  is 
thrown  up  against  the  terminals  of  the  switch  jaws  ahead  of 
the  cross-bar  of  the  switch  blades.  When  the  operator  desires 
to  open  the  motor  circuit  switch  he  pulls  the  switch  blades  out 
from  the  jaws  and  down  to  the  lowest  position.  The  act  of 
doing  this  allows  the  fiber  cross-bar  (which  is  pushed  over  be¬ 
yond  the  center  of  gravity  by  a  phosphor  bronze  spring)  to  fall 
over  the  switch  jaws  to  such  a  position  as  to  cause  the  locking 
bar  to  engage  with  the  locking  case.  This  locks  the  fiber  bar¬ 
rier  between  the  switch  blades  and  jaws  effectively,  preventing 
the  blades  from  accidentally  being  closed.  To  close  the  switch 
the  operator  must  place  his  key  between  the  blades  of  the 
switch,  inserting  it  in  the  locking  case  which  causes  the  lock¬ 
ing  bar  to  disengage.  At  the  same  time  he  must  raise  the 
fiber  cross-bar  to  the  extreme  upward  position,  after  which  the 
switch  blades  may  be  closed.  The  operation  thus  described 
merely  applies  to  the  opening  of  the  circuit  when  the  apparatus 
IS  not  in  service.  If,  however,  any  work  is  to  be  done  on  the  ap¬ 
paratus  or  lines  controlled  by  the  switch  the  operator  can 
place  his  key  in  the  locking  case  before  the  switch  is  opened 
and  the  locking  bar,  falling  into  place,  locks  the  key  onto  the 
switch,  where  it  remains  as  a  danger  sign  against  the  closing 
of  the  switch  before  the  work  is  completed.  In  removing  the 
key,  when  placed  in  this  position,  it  is  only  necessary  to  push 
up  the  key  handle  with  the  right  hand  and  at  the  same  time 
throw  up  the  fiber  bar,  taking  the  key  from  its  position  and 
closing  the  switch  as  heretofore  described.  This  new  safety 
switch  is  m.nnufactured  by  the  Delta-Star  Electric  Company, 
of  Chicago,  and  is  a  means  of  protection  not  only  from  loss 
of  life  or  accidents  to  electrical  apparatus,  but  in  reminding  the 
individual  when  going  through  the  process  of  operating  the 
swit'li  (which  is  very  simple)  what  he  is  about  to  do  as  there 


Interlocking  Switch  Mechanism 


Fig.  2 — Press  for  Corrugating  Iron, 


geared  directly  to  an  electric  motor.  Power  is  applied  through 
a  friction  clutch  which  permits  the  operator  to  start  or  stop 
the  machine  instantly  at  any  part  of  the  stroke.  The  press  is 
furnished  with  a  power  raising  and  lowering  device,  so  that 
the  hammer  or  slide  can  be  almost  instantly  adjusted  to  suit  the 
different  dies. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

EPORTS  on  conditions  of  trade  continue  to  denote 
improvement  and  the  general  tone  of  the  businetis 
world  is  undeniably  improved.  At  the  same  time 
there  is  little  actual  increase  in  trading  to  be  recorded. 

In  many  sections  of  the  West  there  has  been  con¬ 
siderable  increase  in  the  volume  of  business  done  by 
retailers,  and  there  is  in  consequence  of  -this  some  revival  in 
the  orders  that  are  reaching  the  wholesalers  and  jobbers. 
One  of  the  most  encouraging  features  of  the  situation  is  the  fact 
that  in  every  important  trade  center  there  are  large  numbers 
of  buyers,  and  these  generally  admit  that  stocks  in  the  hands 
of  distributing  merchants  are  rather  small.  Orders  are  being 
placed  conservatively,  however,  as  there  is  still  a  disposition  to 
wait  for  the  final  maturing  of  the  season’s  crops.  The  total 
volume  of  trade  being  done  at  the  present  time  is  about  equal 
to  that  of  last  year,  although  different  sections  are  affected 
irregularly.  As  a  rule,  the  cereal  section  of  the  West  appears 
to  be  in  the  best  shape.  In  the  South  business  recovery  is 
more  tardy,  owing  to  uncertainty  with  regard  to  the  cotton 
crop.  Among  the  industries  there  is  little  change  in  the  situa¬ 
tion.  Iron  and  steel  mills  are  fairly  well  employed,  but  orders 
are  not  being  received  in  the  volume  that  came  forward  six 
months  ago.  Among  the  textile  mills  curtailment  is  still  in 
force  and  many  complaints  are  being  received  concerning  the 
narrow  margins  of  profit,  owing  to  the  high  cost  of  both  raw 
material  and  labor.  Building  operations  are  less  active,  but 
specifications  for  structural  material  are  still  fairly  liberal  with 
the  steel  mills.  Collections  have  distinctly  improved,  especially 
in  those  sections  of  the  West  where  the  crop  movement  has 
already  begun.  The  banks  in  these  sections  are  well  supplied 
with  funds  and  are  generally  able  to  take  care  of  the  expense 
of  marketing  the  crops  without  asking  aid  from  the  East. 
Business  failures  for  the  week  which  ended  Aug.  25,  as  reported 
by  Bradstreet’s,  were  235,  as  compared  with  222  the  previous 
week,  201  in  the  same  week  1909,  236  in  1908.  167  in  1907  and 
138  in  1906. 

The  Co  .'PER  Market. 

HERE  has  hardly  ever  been  a  duller  week  in  the  copper 
market  than  the  one  just  passed.  While  there  have  been 
mere  minor  changes  in  the  situation,  and  a  few  fractional 
fluctuations  in  the  price  of  copper,  there  has  been  no  distinct  ten¬ 
dency  and  no  very  hopeful  tone.  Electrolytic  copper  has  been 
quoted  at  I2^@i3  cents,  but  it  is  doubtful  if  any  large  amounts  of 
metal  have  been  sold  at  these  figures.  In  fact,  the  advance  to  these 

Settling 

Standard  Copper.  Bid.  .Vsked.  price. 

Spot  .  12.27^2  12:30  .....’ 

August  .  12.27J4  12.30  12.30 

September  .  12.2754  12.35  12.3254 

October  .  12.30  12.35  12.3254 

November  .  12.30  12.35  12.3254 

December  .  12.30  12.35  12.3254 

The  London  market,  Aug.  29.  was  quoted  as  follows : 

Noon.  Close. 

£  s  d  £  s  d 

Standard  copper,  spot  . 56  o  o  56  2  6 

Standard  copper,  futures  . 56  16  3  56  18  9 

Extreme  fluctuations  for  this  year : 

Highest.  Lowest. 

Standard  .  13.50c  11.70c 

London,  spot  . £62  o  o  £52  15  o 

London,  futures  .  65  18  9  53  '7  (> 

I.ondon,  best  selected .  65  to  o  57  15  o 

prices  was  made  by  the  selling  companies  after  considerable 
sales  had  been  made  at  lower  figures.  This  is  not  an  unusual 
condition  in  the  metal  market.  It  has  frequently  been  noted 
in  these  columns  that  prices  have  been  advanced  whenever  a 
demand  for  metal  seemed  to  appear.  At  the  present  moment 
consumers  are  buying  very  little  copper,  and  are  only  taking 
that  which  is  needed  for  immediate  use.  Stocks  in  con¬ 
sumers’  hands  are  believed  to  be  quite  large,  and  on  this  ac¬ 
count  there  is  little  anxiety  shown  to  purchase  at  present 
figures.  As  yet  there  has  been  no  marked  revival  in  general 
trading,  nor  in  any  of  those  lines  of  trade  in  which  copper 
is  extensively  consumed.  While  the  electrical  companies  and 
the  brass  companies  are  doing  a  fair  business,  they  are  not 
doing  any  such  business  a*s  would  warrant  the  present  rate  of 


production  of  copper.  It  is  not  now  absolutely  known  that  any 
practical  curtailment  in  production  has  been  actually  put  into 
operation.  This  is  another  reason  for  consumers  postponing 
their  purchases.  It  is  generally  believed  that  unless  the  pro¬ 
duction  of  copper  is  materially  curtailed  the  present  scale  of 
prices  cannot  possibly  be  maintained.  Many  of  the  better- 
posted  men  in  the  copper  market  are  expressing  the  opinion 
that  it  has  never  been  the  intention  of  the  large  producers  to 
really  curtail  the  total  of  output,  and  that  there  has  never  been 
any  agreement  reached  between  the  Amalgamated  interests  and 
those  known  as  the  Phelps-Dodge  and  lake  interests.  It  is 
thoroughly  understood  that  the  copper  market  does  not  reflect 
actual  trade  conditions,  and  has  not  done  so  for  many  years. 
The  manipulation  of  copper  stocks  in  Wall  Street  has  more 
to  do  with  the  quoted  price  of  copper  metal  than  the  ordinary 
laws  of  supply  and  demand.  Imports  continue  to  be  fairly 
heavy,  and  it  now  seems  that  -the  exports  for  August  will  be 
about  30,000  tons.  The  total  exports  for  the  month  up  to  and 
including  Aug.  29,  were  25,543  tons.  The  daily  call  on  the 
metal  exchange  Aug.  29  quoted  standard  copper  as  per  ac¬ 
companying  table. 

INDUSTRIAL  AND  COMMERCIAL  NOTES. 
Adams-Bagnall  Electric  Company. — The  Adams-Bagnall 
Electric  Company,  of  Cleveland,  whose  eastern  office  is  at  40 
Wall  Street,  reports  that  the  business  in  flaming  arc  lamps  has 
been  very  heavy,  during  the  present  season.  The  company 
has  put  in  quite  a  number  of  large  installations,  and  its  repre¬ 
sentatives  declare  that  the  use  of  these  lamps  for  railroad  yards, 
machine  shops  and  for  other  large  manufacturing  plants  is 
1  apidly  growing  in  popularity.  Among  the  orders  which  have 
recently  been  placed  are :  Installation  of  50  or  more  lamps  in 
the  Sunnyside  yards  of  the  Long  Island  Railroad  Company  at 
Long  Island  City;  from  100  to  150  lamps  in  the  new  Delaware  & 
Lackawanna  Railroad  shops  at  Scranton,  Pa. ;  about  200  lamps 
for  the  United  States  Navy,  to  be  used  in  the  navy  yards  and 
shops  at  Norfolk,  Va. ;  from  100  to  no  for  the  Baldwin  Loco¬ 
motive  Works,  Philadelphia;  several  extensive  installations  for 
the  International  Steam  Company,  to  be  used  at  its  various 
plants  throughout  the  country ;  about  100  lamps  for  the  Mary¬ 
land  Steel  Company  at  Sparrows  Point,  Md. ;  100  for  the 
Lackawanna  Steel  Company,  Buffalo;  80  for  the  yards  of  the 
St.  Louis,  Iron  Mountain  &  Southern  Railroad  Company  at 
Dupo,  Ill. ;  several  hundred  each  to  the  New  York  Central 
and  Pennsylvania  Railroads  for  various  shops  and  yards.  The 
Adams-Bagnall  company  has  recently  had  some  contention  with 
the  government  over  the  duty  upon  the  lighting  carbon  used 
in  its  flaming  arc  lamps.  These  carbons,  manufactured  by  the 
Jandus  Electric  Company,  of  London,  contain  a  carbon  core 
which  is  surrounded  by  chemicals,  and  the  government  had 
been  holding  that  they  were  dutiable  at  the  rate  of  2  per  cent 
ad  valorem  as  chemicals.  Last  week  the  company’s  claim  that 
the  principal  component  part  of  these  imports  was  carbon 
w’as  sustained  by  the  Board  of  General  Appraisers,  and  the 
company  hereafter  will  pay  duty  at  the  rate  of  65  cents  per 
hundred  feet,  which  is  the  regular  rate  upon  lighting  carbons. 

Business  Not  a  “Game.” — The  first  annual  convention  of 
the  National  Sales  Managers’  Association  of  America  was  held 
in  Chicago  on  Aug.  25,  26  and  27.  A  number  of  large 
business  houses  were  represented,  but  about  the  only  electrical 
man  present  was  C.  A.  S.  Howlett,  of  the  General  Electric 
Company,  who,  as  president  of  the  association,  presided  over 
the  convention.  A  number  of  papers  were  read,  and  there 
were  earnest  discussions  of  the  duties  and  opportunities  of 
the  sales  manager.  By  vote  the  association  went  on  record 
as  opposing  the  use  of  the  word  “game,”  so  far  as  it  is  used 
to  relate  to  business.  Next  year’s  convention  will  be  held  in 
Cincinnati. 

Meridian  (Miss.)  Light  &  Railway  Company. — Henry  L. 
Doherty  &  Company,  who  recently  took  over  the  stock  and  man¬ 
agement  of  the  Meridian  (Miss.)  Light  &  Railway  Company, 
have  just  placed  an  order  for  a  500-hp  boiler  to  be  added  to  the 
generating  plant.  After  this  has  been  done  additional  apparatus 
will  also  be  added.  The  business  in  Meridian  is  being  devel¬ 
oped  very  rapidly. 
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Asks  New  Franchise  in  Montgomery,  Ala. — Richard  Til- 
lis,  who  claims  to  have  purchased  the  majority  of  the  stock  of 
the  Citizens’  Light,  Heating  &  Power  Company,  of  Mont¬ 
gomery,  Ala.,  has  applied  to  the  City  Council  of  that  place  for 
a  new  franchise  for  furnishing  a  lighting  and  power  service 
in  the  city.  It  will  be  remembered,  as  has  been  referred  to  in 
these  columns  a  number  of  times,  that  Henry  L.  Doherty  & 
Company  claim  to  have  made  a  contract  with  Alex.  Rice  and 
others  for  the  purchase  of  the  majority  of  the  stock  in  the 
Citizens’  company,  to  consolidate  that  property  with  the  Mont¬ 
gomery  Light  &  Water  Power  Company,  which  Mr.  Doherty 
owns.  This  contract  for  purchase  was  never  carried  out,  and 
.Mr.  Doherty  secured  an  injunction  from  the  United  States 
Court  for  the  District  of  Alabama  forbidding  the  transfer 
of  the  stock  to  any  other  than  himself,  until  the  merits  of 
the  controversy  had  been  settled.  In  the  meantime  Mr.  Rice 
and  his  friends  claim  to  have  transferred  their  stock  to  Mr. 
Tillis,  who  is  the  principal  owner  of  the  Montgomery  Trac¬ 
tion  Company.  The  matters  in  controversy  have  not  as  yet 
been  .settled  in  court.  In  the  meantime  Mr.  Tillis  has  applied 
as  above  indicated  for  a  new  franchise  to  construct  transmis¬ 
sion  lines  to  furnish  energy  for  light  and  power  in  Mont¬ 
gomery.  He  announces  that  this  franchise  will  be  used  in 
connection  with  the  Citizens’  Light,  Heat  &  Power  Company, 
if  it  is  eventually  determined  that  he  owns  that  company.  If, 
however,  the  court  decides  that  the  stock  of  that  corporation 
must  be  transferred  to  Doherty  &  Company  he  will  begin  at 
once  the  construction  of  a  new  power  plant  under  a  new  cor- 
])oration,  and  promises  to  #pend  at  least  $500,000  in  equipment 
and  transmission  lines. 

American  Electrical  Supplies  in  Germany. — Consul-Gen¬ 
eral  Robert  P.  Skinner,  of  Hamburg,  reports  that  while  there 
is  always  a  market  in  Germany  for  electrical  devices  not  already 
supplied  by  domestic  manufacturers,  or  which  possess  the  ele¬ 
ments  of  novelty  and  practical  utility,  the  condition  of  the 
electrical  industries  in  that  country  is  such  that  German  manu¬ 
facturers  arc  not  only  able  to  satisfy  nearly  all  domestic  re- 
(|uiremcnts  but  are  also  exporting  in  immense  quantities  to  all 
l)arts  of  the  world.  For  a  verv  considerable  period,  and  until 
within  the  last  few  months,  when  American  manufacturers  ob¬ 
tained  tbe  benefit  of  the  lowest  rates  of  duty  in  Germany,  elec¬ 
trical  .supplies  from  tbe  United  States  were  subject  to  import 
duties  greatly  in  excess  of  those  applied  to  similar  goods  from 
other  countries.  Owing  to  this  and  other  causes,  German  con¬ 
cerns,  by  arrangement,  are  manufacturing  many  articles  of 
American  invention,  .so  that  within  the  last  few  months,  w’hen 
the  telephone  system  of  Hamburg  was  entirely  reconstructed, 
with  the  exception  of  a  limited  number  of  articles  imported 
from  tbe  Ibiited  States  everything  was  supplied  by  German 
houses,  although  tbe  system,  as  a  w'hole,  is  entirely  American 
in  conception.  In  tins  Hamburg  plant,  the  operation  of  which 
began  July  10,  there  are  112,700  relays  that  open  and  close 
the  electrical  current  for  the  calling  lamps,  1,000,000  meters  of 
cable  consisting  of  35,000.000  meters  of  wire,  two  accumulator 
liatteries  having  a  capacity  of  78,000  amperian  hours,  and  240 
long-distance  connections. 

Chicago  Sanitary  District. — Practically  all  of  the  Aider- 
men  of  the  City  of  Chicago  favor  the  new  street  lighting 
ordinance,  which  it  is  expected  will  be  passed  at  the  same 
time  as  »he  Consolidated  Traction  ordinance.  The  lighting 
t)rtlinance  calls  for  the  transfer  of  the  city  lighting  equipment 
to  tbe  Sanitary  District  authorities  and  the  installation  by 
these  authorities  of  10,000  additional  arc  lights.  The  contract 
runs  for  seven  years.  The  city  has  at  present  thirteen  power 
stations.  aJid  their  equipments  are  delivered  for  a  considera- 
tiotj  of  $1.00.  but  .at  the  end  of  seven  years  all  the  property 
reverts  to  tbe  city.  No  less  than  3000  arc  lights  must  be  added 
in  eacb  of  the  first  two  years.  It  is  expected  that  the  Sanitary 
District  will  issue  $1,250,000  of  bonds  to  cover  expenditures 
upon  which  it  will  be  allowed  the  same  interest  it  gets  on  its 
current  bond  issues. 

Crude  Rubber  Prices. — Prices  for  crude  rubber  declined 
slightly  last  week,  and  on.  Saturday  were  weaker  than  on  any 
other  day  within  the  past  fortnight.  Para  was  quoted  for  “up¬ 
river  fine"  at  $1.90  and  $1.92  per  lb.  There  were  no  develop¬ 
ments  in  the  local  market  further  than  this  decline  in  price, 
and  actiull  trading  was  very  light.  The  manufacturers  seem  to 
be  determined  not  to  purchase  at  the  p'resent  high  figures.  It 
is  said  that  there  is  an  impression  in  the  rubber  market  in 
Ijondon  that  .\merica  is  short  of  raw  rubber  for  its  immediate 


industrial  needs. .  The  consumers  in  this  country  laugh  at  such 
an  idea.  An  authority  from  London,’  who  was  in  this  city  last 
week,  says  that  the  situation  in  England  is  not  one  that  involves 
any  immediate  danger.  He  says  that  while  there  may  have 
been  in  the  period  of  rubber  excitement  last  spring  a  few 
companies  which  were  unworthy  of  support  that  he  thinks  that, 
in  the  main,  investments  in  rubber  stocks  will  turn  out  to  be 
satisfactorj’.  He  says  that  they  were  sold  at  very'  low  prices, 
and  that  the  majority  of  purchasers  under.stood  that  it  would 
probably  be  a  number  of  years  before  any  dividends  were  real¬ 
ized.  It  is  the  general  impression  in  London  that  the  develop 
ment  of  plantations  will  eventually  make  a  firm  price  basis  for 
crude  rubber,  and  th.at  such  fluctuations  as  have  harassed  the 
market  within  the  past  few  years  will  soon  be  out  of  the 
question. 

Hudson  &  Manhattan  Tubes  to  Jersey. — Notices  have 
been  posted  by  the  Hudson  &  Manhattan  Railroad  Company 
that  service  in  the  Jersey  extension  from  Exchange  Place  to 
Henderson  Street,*  Jersey  City,  will  be  started  Sept.  6.  The 
new  station  in  New  York,  at  33d  Street,  will  not  be  open  until 
some  time  later,  as  the  construction  work  has  not  yet  been 
completed.  A  mechanical  device  has  been  adopted  by  the 
company  for  registering  the  number  of  passengers  as  they  pass 
into  the  subway.  It  has  been  installed  for  trial  at  the  Hoboken 
station.  By  a  cut-off  system  of  compressed  air  connected  with 
an  electric  circuit,  each  passenger  that  passes  into  the  station 
makes  a  record.  It  is  said  that  this  new  machine  works  per¬ 
fectly.  It  will  do  aw'ay  entirely  with  the  ticket  chopper.  Some 
controversy  has  arisen  between  the  management  of  the  McAdoo 
Tunnels  and  the  city  authorities  of  Jersey  City.  The  latter  last 
week  refused  to  allow  the  tunnel  company  to  open  its  station 
at  Grove  Street,  Jersey  City,  unless  a  guarantee  was  given  that 
only  a  five-cent  fare  would  be  charged  from  any  station  in 
Manhattan. 

More  Ships  Equipped  with  Wireless. — The  United  Wire¬ 
less  Telegraph  Company  announces  that  it  has  closed  contracts 
for  the  installation  of  a  wireless  equipment  aboard  the  steam- 
shijjs  Buncinduiflor  and  Burii.'iudi>ale  of  the  Havana  Coal 
Company.  The  former  of  these  steamers,  it  is  said,  will  be 
one  of  the  greatest  merchant  coal  carriers  afloat.  The  ship 
was  launched  at  Middlesborough,  Eng.,  Aug.  8.  The  United 
W’ircless  officials  also  announce  that  installations  are  constantly 
being  made  upon  coasting  and  lake  steamers.  _ 

General  Electric  Company. — While  no  definite  figures 
have  been  given  out  by  the  General  Electric  Company  for  its 
business  for  the  year  which  ended  June  30,  it  is  generally 
understood  that  it  will  show  an  increase  of  about  $16,000,000 
over  the  business  done  last  year.  The  business  for  last  year 
averaged  about  $5,000,000  per  month,  and  the  total  business 
for  the  current  calendar  year  is  estimated  by  officials  of  the 
company  to  be  between  $70,000,000  and  $75,000,000.  This  w’as 
referred  to  in  our  issue  of  July  14. 

Empire  District  Electric  Company. — The  new  20,000-hp 
steam  plant  of  the  Empire  District  Electric  Company  at  Joplin, 
Mo.,  has  been  completed,  and  was  started  into  operation  la.st 
week.  This  gives  the  Empire  District  company  all  of  the  en¬ 
ergy  it  needs  at  the  present  time  for  the  Joplin  mining  district. 
It  is  said,  however,  by  those  interested  in  the  company  that  the 
developments  in  that  district  are  progressing  so  actively  that  it 
will  not  be  very  long  before  additional  generating  capacity  will 
have  to  be  added. 

Edward  E.  Cary  Company,  Inc. — The  ehtire  output  of 
the  Heinrich  Electric  Novelty  Company,  of  Brooklyn,  has  been 
contracted  for  by  the  Edward  E.  Cary  Company,  Inc.,  30  Church 
Street,  New  York,  for  a  period  of  five  years.  The  handling 
of  this  output  will  be  in  addition  to  the  Cary  company’s  regular 
business  of  importing  lighting  carbons  and  electrical  novelties. 
The  Heinrich  company  manufactures  dry  batteries,  flash  lights, 
Christmas  tree  outfits,  electric  clocks,  etc.,  and  is  a  large 
importer  of  miniature  lamps. 

Westinghouse  Machine  Company, — Actual  construction 
work  on  what  will  Im?  the  first  pair  of  marine  turbine  engines 
built  in  this  country  for  the  use  of  the  American  navy  was 
started  last  week  in  tbe  Westinghouse  Machine  Company. 
W’ith  the  construction  of  this  engine  will  also  begin  the  building 
of  the  first  two  Melville-Macalpine  reduction  gears.  The  gov¬ 
ernment  placed  the  order  for  this  engine  for  a  collier  which  is 
being  built  at  Sparrows  Point,  Md.  The  turbines  have  a  ca¬ 
pacity  of  4000  hp  each. 
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G.  W.  Armstrong  Company. — The  G.  W.  Armstrong 
Company,  of  617  West  Jackson  Boulevard,  Chicago,  has  been 
formed  to  manufacture  and  deal  in  electrical  specialties.  It  is 
manufacturing  the  new  Acco  arc-lamp  hanger,  which  embodies 
several  new  and  attractive  features,  and  also  handles  the  Chi¬ 
cago  business  of  the  Kuhlman  Electric  Company,  of  Elkhart, 
Ind.,  manufacturer  of  transformers,  and  of  Dossert  &  Com¬ 
pany,  of  New  York,  manufacturers  of  switchboard  terminals 
and  lugs.  Other  electrical  appliances  may  be  taken  up  later. 
George  W.  Armstrong,  well  known  as  the  western  manager  of 
the  Excello  Arc  Lamp  Company,  of  New  York,  is  the  president 
and  general  manager  of  the  new  company.  Mr.  Armstrong 
has  been  .aggressive  and  successful  in  introducing  the  flaming 
arc  lamp  in  the  Middle  West,  coming  to  Chicago  from  Colum¬ 
bus,  Ohio,  in  February,  1908.  Associated  with  Mr.  Armstrong 
in  the  Armstrong  Company  is  H.  Caird,  also  connected  with 
the  Excello  company.  Mr.  Caird,  w'ho  is  a  “Tech”  man  and  an 
electrical  engineer  of  practical  experience,  is  vice-president  and 
engineer  of  the  new  company.  Both  Mr.  Armstrong  and 
Mr.  Caird  will  continue  to  act  in  their  respective  capacities  for 
the  Excello  company. 

Chicago  Traction  Rehabilitation. — The  Chicago  Railways 
Company  is  receiving  bids  for  furnishing  $1,000,000  worth  of 
rails  and  ties  with  which  to  carry  on  the  work  of  rehabilitation 
of  the  Consolidated  Traction  lines.  Six  thousand  tons  of  steel 
rails  will  be  bought  and  upward  of  50,000  ties.  The  franchise 
ordinance  for  the  merger  company  has  not  yet  been  passed  by 
the  Chicago  City  Council,  but  the  officials  of  the  Railways  com¬ 
pany  are  confident  that  it  will  be  passed  soon  and  want  to  be  in 
readiness  to  begin  work  immediately.  A  large  force  of  men  has 
been  engaged  and  the  work  will  be  pushed  day  and  night. 

To  Bid  on  New  York  Subways. — It  was  said  last  week 
that  the  Bradley-GafFney-Steers  Contracting  Company  will  put 
in  a  bid  for  the  construction  of  the  proposed  Tri-borough  sub¬ 
way  advertisements  for  which  will  be  made  within  a  short 
time.  This  contracting  firm,  it  is  said,  is  backed  by  heavy 
financial  interests,  and  rumor  names  the  New  York,  New  Haven 
&  Hartford  Railroad  as  interested  in  the  project. 

Electric  Vehicle  Association  Incorporated. — Justice  Guy, 
of  the  Supreme  Court  of  New  York  City,  has  approved  the  ar¬ 
ticles  of  incorporation  of  the  Electric  Vehicle  Association  of 
.\merica.  The  purpose  of  this  organization  is  to  promote  the 
adoption  and  use  of  electric  vehicles  and  to  advance  the  manu¬ 
facture  of  them. 


Financial. 


The  Week  in  Wall  Street. 


PROB.‘\.BLY  the  most  important  discussion  in  Wall  Street 
last  week  was  the  Roosevelt  tour  of  the  West.  The 
present  series  of  speeches  that  the  cx-President  is  making 
throughout  the  country  are  variously  considered,  according  to 
the  temperament  of  the  trader,  as  being  destructive  to  any 
upward  movement  or  as  being  absolutely  harmless.  There  are 
all  shades  of  opinion  between  these  two  extremes.  There  is 
no  doubt,  however,  that  Wall  Street  is  apprehensive  of  the 
pre.sent  campaign  of  anti-corporation  politics.  There  is  also 
much  interest  felt  in  the  street  in  the  complicated  situation  of 
New  York  State  politics.  As  a  matter  of  fact,  it  seems  to  be 
impossible  to  divorce  the  securities  and  money  markets  from 
the  political  situation.  The  movement  of  stocks  throughout  the 
past  week  was  unimportent.  There  was  no  definite  tendency 
that  can  be  outlined,  and  fluctuations  were  irregular.  As  a 
rule  the  market  was  exceedingly  dull,  and  a  vast  majority  of 
the  transactions  were  those  of  the  regular  traders.  A  few 
weeks  ago  it  was  believed  that  the  outside  public  was  showing 
some  interest  in  the  market,  and  there  was  some  evidence  that 
a  buying  movement  had  been  commenced.  During  the  past 
w'eek  there  has  been  little  to  encourage  the  commission  house 
man,  and  if  the  outsider  has  been  investing  to  any  extent  in 
the  market  he  has  bought  to  hold,  and  has  not  traded  upon 
a  margin.  The  volume  of  trading  has  been  very  light,  and 
while  there  has  been  no  definite  pressure  to  sell  there  has 
been  no  indication  of  a  movement  to  buy.  While  it  is  gen¬ 
erally  admitted  that  commercial  business  for  the  moment  is 
exceedingly  dull,  90  per  cent  of  those  who  do  business  in  the 
financial  district  expect  a  great  recovery  in  the  early  fall. 
Reports  from  both  the  railroads  and  industries  show  that 
while  business  is  better  than  it  was  a  year  ago  it  is  not  up 


to  the  mark  set  by  the  more  sanguine  prophets  of  the  earlier 
part  of  the  year.  One  handicap  to  bullish  enthusiasm  is  the 
poor  showing  that  has  been  made  by  the  foreign  trade  reports. 
These  indicate  that  our  farm  products  are  gaining  little  in  the 
volume  of  exports,  and  that  our  manufactured  wares  are 
hardly  holding  their  own.  On  the  other  hand,  imports  seem 
to  be  increasing  every  week.  The  money  market  continues  to 
be  in  much  the  same  situation  that  has  been  noted  within  the 
past  six  weeks.  Call  money  is  extremely  cheap,  and  there  is 
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a  plentiful  supply  of  it  to  be  had  on  any  sort  of  reasonable 
collateral.  Time  money  is  not,  however,  any  cheaper  than  it 
has  generally  been  during  the  past  few  years  at  thi.s  period. 
This  indicates  that  while  the  bankers  are  anxious  to  emplo> 
their  surplus  funds,  they  are  not  willing  to  tie  them  up  for  any 
extensive  period.  Quotations  Aug.  29  were:  Call,  90 

<^lays,  3J4  per  cent.  The  quotations  in  the  table  are  those  of  the 
close,  .\ug.  29. 


Financial  Notes. 

Pacific  Gas  &  Electric  Company. — For  the  six  months 
which  ended  June  30,  1910,  the  gross  earnings  of  the  Pacific 
Gas  &  Electric  Company  were  $7,238,538;  deductions  amounted 
to  $194,470.  After  charging  almost  $^,000  for  maintenance, 
paying  operating  expenses,  and  fixed  charges,  there  was  a  sur¬ 
plus  left  of  $9,043,117.  A  duplication  of  earnings  for  the  sec¬ 
ond  half  year  will  afford  a  surplus  of  $3,500,000  available  for 
distribution.  Houses  that  have  made  a  specialty  of  Pacific  Gas 
&  Electric  securities  are  predicting  6  per  cent  dividends  on  com¬ 
mon  for  next  year.  This  would  mean  .an  annual  disbursement 
of  some  $1,200,000:  an  outlay  which  the  record  of  the  past  18 
months  w’ould  indicate  was  not  beyond  the  {lower  of  the  cor¬ 
poration.  The  company  carries  a  heavy  bond  issue,  reaching  a 
total  of  $58,933,542.  Against  this  it  lists  assets  of  $113,757,6^)0 
Operating  in  24  counties  in  the  central  part  of  the  State,  the 
corporation  has  been  able  to  take  advantage  of  the  great 
growth  of  the  last  few  years. 

Westinghouse  Electric  &  Manufacturing  Company. — It  is 
reported  that  the  business  of  the  Westinghouse  Electric  & 
Manufacturing  Company  for  the  months  of  July  and  August 
is  running  at  a  ratio  which  would  indicate  an  annual  business 
of  about  $40,000,000.  The  companV  is  now  showing  at  its 
present  rate  of  orders  an  actual  net  earning  of  something  like 
$5,000,000,  or  I2j^  per  cent  on  its  stock.  There  is  much  talk 
in  speculative  circles  that  the  entire  amount  of  deferred  divi¬ 
dends  upon  the  preferred  stock  will  be  paid  before  the  end 
of  the  year.  A  large  portion  of  the  business  of  the  Westing¬ 
house  company,  like  that  of  other  electrical  companies  at  this 
time,  is  in  the  line  of  traction  apparatus  and  supplies. 
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Commonwealth  Power,  Railway  &  Light  Company. — 
The  Commonwealth  Power,  Railway  &  Light  Company,  Jack- 
son,  Mich.,  incorporated  in  Maine,  which  is  the  holding  com¬ 
pany  of  the  Hodenpyl-Walbridge  &  Company  and  E.  W.  Clark  & 
Company  properties  in  Michigan,  is  proceeding  with  its  busi¬ 
ness  in  spite  of  the  fact  that  the  Michigan  Railroad  Commis¬ 
sion  has  refused  to  permit  it  to  issue  any  bonds.  The  various 
subsidiary  properties  have  made  application  to  the  commission¬ 
ers  for  permission  to  issue  mortgage  bonds  to  cover  their  needs 
for  construction  and  extensions.  These  applications  have  in 
five  or  six  instances  been  granted  already,  and  it  is  the  belief 
of  the  owners  of  the  properties  that  eventually  all  of  the  appli¬ 
cations  will  be  favorably  acted  upon.  A  representative  of  the 
Commonwealth  Power  company  is  authority  for  the  statement 
that  when  all  of  the  subsidiary  companies  have  issued  all  of  the 
bonds  that  they  have  asked  for,  these  bonds  will  be  deposited 
with  a  trust  company,  and  upon  them  will  be  issued  collateral 
trust  bonds  of  the  Commonwealth  company.  When  this  is 
done  the  original  program  of  those  who  projected  the  Michigan 
merger  will  be  practically  carried  out.  The  Consumers  Power 
Company,  of  Jackson,  also  a  Maine  corporation,  all  of  the  stock 
of  which  belongs  to  the  Commonwealth  company,  is  the  cp 
erating  concern  of  the  electric  properties  in  the  combination. 
This  company  has  not  as  yet  determined  upon  a  definite  finan¬ 
cial  plan,  but  will  do  so  after  the  subsidiary  companies  have 
l;cen  taken  care  of.  It  is,  however,  at  the  present  time  develop¬ 
ing  the  water  power  and  the  electrical  transmission  lines  in  the 
district.  Work  is  going  actively  forward  upon  a  large  dam  on 
All  Sable  River.  Two  hundred  men  are  at  work  upon  this  proj¬ 
ect  at  the  present  time.  When  completed  it  is  expected  to 
develop  12,000-hp.  The  company  is  also  completing  a  6ooo-kw 
steam  station  at  Flint,  Mich.,  and  has  half  completed  a  4000-kw 
station  at  Grand  Rapids. 

Hudson  River  Electric  Power  Company. — James  R. 
Hooper,  chairman  of  the  bondholders’  committee  of  the  Hud¬ 
son  River  Electric  Power  Company,  and  its  seven  affiliated 
companies,  has  issued  a  circular  letter  to  the  bondholders,  in 
which  he  states  that  over  70  per  cent  of  the  total  $11,009,000 
of  Ixjnded  debt  is  now  upon  deposit.  The  first  draft  of  the 
reorganization  plan  has  been  finished,  and  the  Public  Service 
Commission  of  the  Second  District  of  New  York  will  shortly 
go  over  the  properties  to  ascertain  the  fiscal  valuations.  The 
Stone  &  Webster  Engineering  Corporation  is  now  at  work 
preparing  an  inventory  and  appraisement,  and  this  task  will, 
probably  be  completed  before  Sept.  l.  In  speaking  of  the 
attempt  that  was  made  last  winter  to  pass  a  bill  through  the 
New  York  Legislature,  providing  for  the  construction  of  a  dam 
at  Sacandaga  to  regulate  the  flow  of  water  in  the  Hudson, 
Mr.  Hooper  says  that  the  project  will  be  again  taken  up  at 
the  next  session.  The  bill  passed  the  Legislature,  but  was 
vetoed  by  Governor  Hughes.  It  is  believed  that  the  governor's 
objections  can  be  overcome  in  a  new  measure. 

Allis-Chalmers  Company. — The  preliminary  report  of 
the  business  of  the  Allis-Chalmers  Company  for  the  fiscal  year 
which  ended  June  30,  1910,  shows  that  the  earnings  were  con¬ 
siderably  larger  than  those  of  the  twelve  months  preceding, 
and  that  they  were  only  slightly  under  those  of  the  1908  report. 
It  is  understood  that  the  net  earnings,  after  allowing  for  about 
$1,700,000  of  interest  and  depreciations,  are  between  $4,000,000 
and  $5,000,000,  which  compares  with  $135,431  in  1909.  There 
has  been  a  considerable  increase  in  the  number  of  unfilled  or¬ 
ders  that  were  on  hand  at  the  beginning  of  the  new  fiscal  year, 
although  this  amount  does  not  equal  the  high  figure  that  was 
reached  on  the  first  of  July.  May  was  the  heaviest  month  in  the 
present  fiscal  year,  and  with  two  exceptions  was  the  largest 
month  in  the  amount  of  new  business  that  the  company  has 
ever  taken.  At  the  present  time  the  company’s  plants  are  run¬ 
ning  at  about  75  per  cent  of  capacity,  but  it  must  be  taken  into 
consideration  that  within  the  past  three  years  the  capacity  of 
the  Allis-Chalmers  plant  has  been  increased  at  least  30  per  cent. 

Brooklyn  Rapid  Transit  Company. — The  annual  report 
of  the  Brooklyn  Rapid  Transit  Company,  which  was  issued 
last  week,  showed  net  eawiings  of  5^4  per  cent  on  the  capital 
stock  compared  with  4*4  per  cent  a  year  ago.  In  spite  of  this 
increase  in  the  percentage  of  earnings,  the  shares  declined  on 
the  Exchange  when  the  report  was  made  public  from  77  to 
75!  4-  This  was  because  Wall  Street  had  been  led  to  believe 
a  more  favorable  report  had  been  issued.  The  gross  earnings 
of  the  company  for  the  twelve  months  ending  June  30,  1910. 
were  $20.906.9.^0,  compared  with  $19,694,46?  the  previous  year. 


I  he  net  earnings  were  $9,180,538,  compared  with  $8,299,807. 
The  report  of  President  Ralph  Winter  indicates  that  operating 
expenses  were  considerably  swelled  by  increase  in  wages,  and 
by  the  higher  prices  that  had  to  be  paid  for  all  classes  of 
material.  No  important  construction  work  was  undertaken 
within  the  year.  During  the  year  there  was  authenticated 
$1,525,000  of  4  per  cent  refunding  bonds. 

Wayne  County  (N.  Y.)  Gas  &  Electric  Company. — The 

Public  Service  Commission  of  the  Second  District  of  New  York 
has  authorized  the  Wayne  County  Gas  &  Electric  Company  to 
issue  a  mortgage  upon  its  property,  franchises  and  rights  to 
secure  the  payment  of  bonds  amounting  to  $750,000.  The  com¬ 
pany  is  authorized  to  issue  $400,000  at  the  present  time,  $107,000 
of  which  is  to  discharge  obligations  of  the  Wayne  County  Gas 
&  Electric  Company  and  $206,000  to  be  used  for  refunding,  at 
not  less  than  par,  bonds  now  outstanding  of  the  Palmyra  Gas  & 
Electric  Company;  Newark  (N.  Y.)  Gas  Light  &  Fuel  Com- 
jiany;  New  Light,  Heat  &  Power  Company,  of  Newark;  Lyons 
Gas  Light  Company  and  Wayne  County  Electric  Company,  all 
of  which  have  been  consolidated  into  one  corporation.  There 
will  also  be  issued  $131,000  of  bonds  to  be  sold  at  not  less  than 
90,  the  proceeds  of  which  will  be  devoted  exclusively  to  im¬ 
provements  upon  the  gas  and  electric  properties 

Cumberland  Telephone  &  Telegraph  Company. — The  re¬ 
port  of  earnings  of  the  Cumberland  Telephone  &  Telegraph 
Company  for  July  and  for  the  first  seven  months  of  the  current 
>ear  shows  steady  increases  in  both  gross  and  net.  The  July  in¬ 
crease  of  8.56  per  cent  in  gross  was  considerably  above  the 
average  for  the  seven  months,  but  notwithstanding  this  large 
gain  operating  expenses  were  only  6.44  per  cent  more  than  in 
July,  1909.  The  operating  department  has  been  well  managed 
and  the  net  earnings  scored  a  gain  of  11.5  per  cent.  Ina.smuch 
as  the  company  is  steadily  expanding  and  is  adding  new  ex¬ 
changes  fixed  charges  have  been  steadily  advancing,  largely  due 
to  higher  taxes.  The  surplus  for  the  month  of  July  showed  a 
gain  of  9.87  per  cent.  The  total  surplus  for  the  seven  months 
which  ended  July  31  was  $1,357,603. 

Northern  States  Power  Company. — The  financial  make¬ 
up  of  the  Northern  States  Power  Company,  which  was  de¬ 
scribed  in  our  issue  of  Aug.  25,  which  has  consolidated  quite 
a  number  of  Minnesota,  North  Dakota  and  Wisconsin  public 
utility  companies,  is  as  follows ;  Bonds,  Consumers’  Power 
Company,  first  mortgage,  5  per  cent,  twenty-year  bonds  issued, 
$3,317,000;  set  aside  for  the  retirement  of  like  amounts  of 
bonds  issued  by  subsidiary  companies,  $2,261,000;  total  out¬ 
standing  bonds,  $5,578,000;  held  in  treasury  for  future  exten¬ 
sions  and  improvements,  $4,422,000,  making  the  total  author¬ 
ized  bond  issue  of  the  company  $10,000,000.  Preferred  stock 
authorized,  $6,000,000;  issued,  $2,150,400;  common  stock  author¬ 
ized  and  issued,  $4,000,000. 

Pacific  Light  &  Power  Company. — The  Pacific  Light  & 
Power  Company,  of  Spokane,  Wash.,  has  given  a  mortgage 
for  $30,000,000,  which  has  been  filed  for  record  in  Walla  Walla 
County,  to  the  United  States  Mortgage  &  Trust  Company,  of 
New  York.  This  indenture  covers  all  the  holdings  of  the  com¬ 
pany  which  recently  bought  out  the  Northwestern  Corporation, 
and  is  secured  by  twenty-year  bonds,  payable  Aug.  i,  1930. 
While  there  is  no  purpose  avowed  in  the  mortgage  as  to  use 
to  which  the  proceeds  are  to  be  put,  it  is  understood  that  the 
money  is  to  be  spent  in  improvements,  such  as  building  new 
electric  railway  lines,  enlarging  power  plants,  extending  trans¬ 
mission  lines  and  securing  new  properties. 

Interborough  Electric  Company. — The  name  of  the  com¬ 
pany  incorporated  to  take  over  quite  a  number  of  public  service 
concerns  in  the  Upper  Ohio  River  Valley  will  be  the  Interbor¬ 
ough  Electric  Company.  It  is  capitalized  at  $1,500,000,  and  has 
been  incorporated  under  the  laws  of  Pennsylvania.  Van  Horn 
Ely  is  the  president  of  the  new  company.  It  is  understood  that 
the  company  has  secured  all  of  the  lighting  privileges  of  the 
Upper  Ohio  River  and  Beaver  River  Valleys.  The  organiza¬ 
tion  of  this  company  was  referred  to  in  the  issue  of  Aug.  25. 

United  Electric  Securities  Company. — The  directors  of 
the  United  Electric  Securities  Company,  of  Boston,  held  a 
special  meeting  last  week  and  voted  to  accept  all  proposals 
from  the  company’s  bondholders  for  as  many  of  its  collateral 
trust  5  per  cent  bonds  of  the  20th  and  21st  series  as  can  be  pur¬ 
chased  with  the  following  amounts  of  cash — 20th  series — 
$79,817;  2ist  series,  $80,624.  The  bids  received  ranged  from 
102  to  103. 
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Philadelphia  Rapid  Transit  Company. — The  annual  re¬ 
port  of  the  Philadelphia  Rapid  Transit  Company  for  the  fiscal 
year  ended  June  30  last  has  been  considered  by  the  board  of 
directors  of  that  company,  and  will  be  made  public  within  a 
few  days.  It  is  stated  that  while  the  earnings  of  the  company 
have  been  running  more  than  $2,000  a  day  in  excess  of  the 
corresponding  period  of  last  year,  the  loss  sustained  during 
the  winter  months  by  the  strike  and  other  labor  troubles  has 
been  sufficient  to  wipe  out  any  surplus  of  earnings.  One  of 
the  officials  is  quoted  as  saying:  “If  there  had  been  no  strike, 
we  would  have  had  a  net  surplus  this  year  of  about  $250,000, 
and  we  are  now  earning  at  the  rate  of  $750,000  per  year  more 
than  in  1909-10.  so  that  at  the  present  rate  we  ought  to  run 
within  another  year  something  like  $1,000,000  surplus.” 

Interborough  Company  Gets  $2,100,000. — After  a  great 
amount  of  investigation,  and  long  drawn  out  hearings,  the 
Public  Service  Commission  of  the  First  District  of  New  York 
has  awarded  to  the  Interborough  Rapid  Transit  Company 
$2,100,000  as  a  compromise  of  its  claims  against  the  City  of 
New  York  for  extra  construction  work.  The  company 
claimed  that  this  work  was  done  in  carrying  out  the  orders 
of  the  city  beyond  what  had  been  originally  specified  in  the 
contract  made  between  the  city  and  the  Rapid  Transit  Con¬ 
struction  Company.  The  original  claim  of  the  Interurban 
company  was  ^,000,000,  but  after  a  vast  volume  of  testimony 
had  been  taken  it  was  scaled  down  to  the  award  referred  to 
above. 

Aurora,  Elgin  &  Chicago  Railroad  Company. — The  stock¬ 
holders  of  the  Aurora,  Elgin  &  Chicago  Railroad  Company 
have  been  notified  that  the  annual  meeting  will  be  held  Oct.  18. 
It  is  stated  in  the  call  for  the  annual  meeting  that  the  proposi¬ 
tion  of  the  directors  to  purchase  the  property  of  the  Chicago, 
Wheaton  &  Western  Railway  Company  will  be  considered 
and  determined  at  this  meeting,  and  that  there  will  also  be  con¬ 
sidered  the  question  of  changing  and  enlarging  the  objects  for 
•which  the  Aurora,  Elgin  &  Chicago  Railroad  Company  was 
originally  created.  If  the  purchase  of  the  Wheaton  property 
is  approved  by  the  stockholders,  payment  will  probably  be  made 
in  general  mortgage  bonds  of  the  parent  corporation. 

Southern  New  England  Telephone  Company. — At  the 
October  meeting  of  the  directors  of  the  Southern  New  England 


Telephone  Company  a  formal  call  will  be  issued  to  the  stock¬ 
holders  for  subscriptions  for  another  issue  of  new  stock 
amounting  to  $1,099,100.  When  this  stock  is  all  subscribed 
for  it  will  make  the  total  capitalization  of  the  company 
$8,792,800.  The  company  has  been  authorized  by  the  Massa¬ 
chusetts  legislature  to  increase  its  capitalization  up  to  $10,000,- 
000.  The  new  stock  will  be  issued  to  the  present  shareholders 
at  par,  and  will  be  in  ratio  of  one  to  seven.  The  issue  of 
additional  stock  is  for  the  purpose  of  raising  money  to  carry 
on  extensions  and  improvements  to  the  plant. 

American  Light  &  Traction  Company. — The  handsome 
gain  in  earnings  that  has  been  shown  by  the  American  Light  & 
Traction  Company  for  the  past  year  is  still  keeping  up.  The 
improvement  in  gross  for  July  was  $16,623  and  the  improve¬ 
ment  in  net  $15,357.  A  conspicuous  feature  of  the  current  re¬ 
ports  is  the  fact  that  the  increase  in  net  for  almost  every  month 
is  about  equal  to  the  increase  in  gross,  which  shows  that  the 
company  is  being  economically  operated.  .At  the  present  time 
the  company  has  outstanding  $9,851,000  of  common  stock,  and 
judging  from  the  net  returns  shown  for  the  twelve  months 
ending  July  31  the  amount  earned  will  be  almost  27  per  cent. 

Stock  Quotation  Telegraph  Company. — A  certificate  has 
been  filed  with  the  Secretary  of  State  of  New  York  by  the 
Stock  Quotation  Telegraph  Company  of  New  York  increasing 
its  capital  stock  from  $500,000  to  $3,000,000.  The  certificate 
was  signed,  by  William  H.  Hurst,  president  of  the  company, 
and  Lyttleton  Fox,  secretary.  The  stockholders  voted  on  the 
proposition  .Aug.  3. 

DIVIDENDS. 

.American  Locomotive  Company,  preferred,  quarterly, 
per  cent,  payable  Oct.  21. 

Northern  Ohio  Traction  &  Light  Company,  quarterly,  per 
cent,  payable  Oct.  i.  ^ 

Northern  Texas  Electric  Company,  preferred,  semi-annual, 
3  per  cent;  common,  quarterly,  per  cent,  payable  Sept.  i. 

Rochester  Railways  &  Light  Company,  preferred,  quarterly, 
iJ4  per  cent,  payable  Sept.  i. 

South  Side  Elevated  Railroad  Company,  Chicago,  quarterly, 
1^2  per  cent,  payable  Sept.  30. 

Union  Traction  Company,  Philadelphia,  quarterly,  ij/2  per 
cent,  payable  Oct.  l. 


REPORTS  OF  EARNINGS. 


American  Cities  Railway  &  Light  Comfiany: 

July,  1910 . 

July,  1909 . 

Cleveland,  Painesville  &  Eastern  Railroad  Company: 

July,  1910 . 

July,  1909 . 

Cumberland  Telephone  &  Telegraph  Company: 

July,  1910 . 

July,  1910 . 

Detroit  United  Railway  Company: 

July,  1910 . 

July,  1909 . . . 

Fonda,  Johnstown  &  Gloversville  Railioad  Company: 

July,  1910 . 

July,  1909 . . 

Interborough  Rapid  Transit  Company: 

July,  1910 . 

uly,  1909 . 

Kansas  City  Railway  &  Light  Company: 

June,  1910 . 

June,  1905 . 

Keystone  Telephone  Company: 

Year  ended  June  30,  1910 . 

Year  ended  June  30,  1909 . 

Lake  Shore  Electric  Railway  Company: 

July,  1910 . . 

July,  1909 . 

Lehigh  Valley  Transit  Company: 

July,  19 1 . . . 

July,  1909 . 

Northern  Ohio  Traction  &  Light  Company: 

July,  rgio . 

July,  19M . 

Philadelphia  Company: 

July,  1910 . 

July,  1909 . •. . 

Rio  de  Janeiro  Tramway,  Light  &  Power  Company: 

July,  1910 . 

July,  1909 . . . 

Sao  Paulo  Tramway,  Light  &  Power  Company: 

July,  1910 . 

July,  1909 . . . 

Tri-City  Railway  &  Light  Company: 

July,  i9«o . 

July,  1009 . 

Twin  City  Rapid  Transit  Company: 

July,  1910 . 

July,  1909 . . . 

United  Rad  roads  of  San  Francisco: 

July,  . . 

July,  1909 . . 

United  Railways  of  St.  Louis: 

July,  1010 . 

July,  1909 . 


Gross  earnings. 

Expenses. 

Net  earnings. 

Charges. 

Surplus. 

$549,908 

$313,276 

$236,632 

$i  14,872 

$121,760 

488,082 

279.549 

203.533 

106,254 

97.297 

41,880 

17.041 

24,839 

9,200 

15.639 

3«>.J.2‘> 

10,250 

21,777 

8,324 

13.454 

565.55.S 

321,582 

243,973 

48,802 

195,171 

520,923 

302,123 

218,800 

41,177 

177.623 

938,599 

586,726 

351.873 

180,796 

183,757 

771.453 

466,319 

305.134 

162,050 

155.754 

95.746 

40,608 

55.138 

85.207 

34.594 

50,613 

2,051,656 

913.917 

1.137,739 

2,015,025 

856,015 

1.159,009 

617,264 

373.655 

243,608 

185,432 

58,176 

562,795 

323.124 

239,671 

171.754 

67.917 

1,126,030 

558,079 

567.951 

335,542 

232,409 

1,073,462 

531,009 

542,453 

412,308 

130,145 

132,032 

60,084 

71.948 

34.751 

37.196 

121,18s 

55,650 

65.534 

33.786 

31.748 

1 13.801 

56.781 

31.473 

101,036 

39,527 

11.437 

262,020 

131.938 

130,082 

43.357 

86,726 

227,012 

115.650 

111,361 

43.391 

67,970 

1,620,948 

922,430 

698,518 

607,559 

288,525 

1,463.241 

562,603 

500,638 

585,068 

88,449 

980,339 

487,810 

492,229 

•  655,665 

390,534 

265,161 

243.61s 

90.457 

153,158 

194,402 

88,620 

115,782 

202,329 

87,829 

44.142 

43.687 

167,662 

74.358 

43.379 

30,979 

682,611 

318.594 

364,017 

140,1 12 

223,905 

640,094 

277.571 

362,523 

140,251 

222,272 

618,635 

353.762 

264.873 

621,753 

356,225 

265,528 

988,079 

649,216 

338,863 

233,439 

109.373 

943.811 

579.509 

346,402 

232.450 

:i8.28, 
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General  News 


Construction  News, 


IIARTSKLl.S.  ALA. — A  bond  is^uc  5or  the  construction  of  water  works 
and  electric  light  plant  was  favorably  voted  upon  by  the  citizens  of  Hart- 
sells  on  Aug.  24,  and  the  necessary  steps  will  be  taken  at  once  to  dispose 
uf  the  bonds  and  install  the  plant. 

SELMA,  ALA. — A  franchise  for  the  construction  of  a  street  railway 
system  in  this  city  has  been  granted  to  Ernest  Lamar  and  associates.  It 
is  the  purpose  of  the  promoters  to  extend  the  line  to  the  Birmingham 
district. 

BISBEE,  ARIZ. — It  is  reported  that  the  Bisbee  Improvement  Company 
expects  to  enlarge  its  power  plant  and  extend  service  to  adjacent  towns. 

CLARKSV'ILLE,  ARK. — Reports  are  current  that  the  City  Councd 
has  granted  to  J.  C.  Wilson,  of  Morrillton,  Ark.,  a  franchise  for  water 
works,  sewerage  and  an  electric  light  system.  It  is  understood  that  the 
electric  light  portion  of  the  plant  wilt  be  in  operation  by  next  February. 

GRANNIS,  ARK. — It  is  reported  that  J.  P.  Logan  and  A.  Coyle  are 
interested  in  a  project  to  organize  a  company  to  establish  an  electric  light 
plant  in  this  city. 

JONESBORO,  ARK. — An  electric  railway  franchise  to  construct  a  line 
in  Jonesboro  has  been  granted  by  the  City  Council  to  Preston  Thatcher. 

KSCOXniDO,  CAL. — It  is  reported  that  the  Escondido  Utilities  Com¬ 
pany  is  planning  the  extension  of  its  electric  light  and  power  service  into 
the  San  Pasqual,  Twin  Oaks  and  San  Marcos  Valleys.  It  is  estimated  that 
the  transmission  and  distribution  system  will  cost  in  the  neighborhood  of 
$10,000.  C.  C.  Glass  is  manager  of  the  company. 

GRANITEVTLLE,  CAL. — It  is  the  purpose  of  the  owners  of  the  Bircli- 
villc  Mine,  located  a  short  distance  from  Graniteville,  to  rebuild  the 
plant  recently  destroyed  by  tire,  substituting  electricity  for  steam  in  its 
operation, 

GREENVTLLE,  CAL. — Press  reports  state  that  the  Indian  V’alley  Elec¬ 
tric  Light  &  Power  Company  proposes  to  extend  its  service  to  Crescent 
•Mills  and  Taylorsville. 

HIGHLAND  PARK,  CAL. — A  petition  from  Highland  Park  has  been 
filed  with  the  Su|)ervisors,  asking  that  a  special  election  be  called  for  the 
purpose  of  voting  on  a  lighting  system  for  that  place. 

LOMPOC,  C.\L. — It  is  reported  that  the  Lompoc  Light  &  Power  Com¬ 
pany,  which  now  supplies  the  city  of  Lompoc  with  electricity,  has  made  a 
proposition  to  the  citizens,  through  the  Town  Board  of  Trustees,  to  sell 
its  plant  to  the  city  free  of  indebtedness  for  $27,500.  It  is  announced 
that  if  the  proposition  is  accepted  the  plant  will  have  to  be  cons  derably 
enlarged. 

0.\KL.\XD,  CAL. — The  City  Council  has  granted  a  so-year  franchise 
to  the  Southern  Pacitk  Railroad  Company  for  the  extension  of  its  Mel 
rose  and  annexed  territory  branch  of  the  ferry  service  lines  to  Standley 
Ro.ad.  The  extension,  as  well  as  all  of  the  corporation’s  k)cal  lines,  will 
Ik*  eie'Ctritied. 

OAKL.XND,  CAL. — The  contract  for  furnishing  electrical  equipment 
for  the  new  building  of  the  Fire  Alarm  and  Police  Telegraph  Department, 
now  in  the  course  of  erection  on  Thirteenth  and  Oak  Streets,  bids  for 
which  were  opened  Aug.  to  by  the  Board  of  Public  Works,  has  been 
awarded  to  the  Gamcwell  Fire  Alarm  Telegraph  Company,  the  estimate 
being  $12,805,  , 

O.XKL.WD,  CAL. — The  Sierra  &  San  Francisco  Power  Company,  of 
San  Francisco,  has  applied  to  the  Board  of  Supervisors  of  Oakland  for 
|)ermission  to  operate  a  telephone  line  throughout  the  county.  The  line 
IS  to  be  used  by  the  company  alone.  It  is  also  the  purpose  of  the  com¬ 
pany  to  extend  its  power  service  throughout  this  section,  installing  wires 
for  the  transmission  of  electrical  energy  on  the  same  poles  with  its  tele¬ 
phone  wires. 

0.\KL.\ND,  C.\L. — It  is  the  intention  of  the  Great  Western  Power 
Company,  which  maintains  a  steel  tower  line  between  Las  Plumas,  on  the 
line  of  the  Western  Pacific  Railroad,  and  Oakland,  to  install  another  line 
of  similar  character  parallel  to  the  one  now  in  use,  condemnation  suits 
having  been  fi'.ed  in  the  .Superior  Court  of  Butte  County  for  rights  of 
way.  The  new  line  of  towers  will  be  erected  alongside  those  now  in  use 
and  as  close  as  possible.  Work  will  be  started  as  soon  as  the  rights 
of  w-ty  are  secured. 

OAKL.\ND,  CAL. — It  is  reported  that  the  consolidation  of  the  Sacra¬ 
mento  River  Power  Company  and  the  Central  Heat,  Light  &  Power  Com¬ 
pany,  of  Oaklrnd,  and  the  Merchants’  Light  &  Power  Company,  of  San 
Francisco,  has  been  completed  and  that  plans  are  now  being  matured 
for  the  construction  of  a  hydroelectric  plant  on  a  site  two  miles  below 
Kennett.  The  water  will  be  taken  from  the  Sacramento  River  at  a 
point  half  a  mile  above  Kennett,  and  from  there  will  run  through  a 
tunnel  to  the  site  of  the  power  plant. 

RED  BLUFF,  C.\L. — Two  notices  of  appropriation  of  the  waters  of 
Mill  Creek.  Tehama  County,  for  the  purposes  of  generating  power,  irriga¬ 
tion  and  domestic  uses,  have  been  filed  at  Red  Bluff,  one  by  P.  L.  Hamil¬ 


ton,  of  Chico,  on  10,000  miner’s  inches  at  a  point  12  miles  below  Morgan 
Springs,  and  the  other  by  Hal  M.  Parker,  of  Chico,  on  a  like  number  of 
inches  at  a  point  654  miles  below  the  resort. 

SALINAS,  CAL. — It  is  reported  that  sealed  bids  will  be  received  by 
the  clerk  of  the  Board  of  Supervisors  of  Monterey  County,  Cal.,  at  his 
office  in  Salinas  up  to  2  p.  m.  Sept.  7,  for  the  installation  of  electric 
light  and  pumping  plant  machinery  for  the  county  hospital  of  Monterey 
County.  Each  bid  must  be  accompanied  by  a  certified  check  for  10  per 
cent  of  the  amount  bid,  payable  to  the  chairman  of  the  board.  Specifica¬ 
tions  are  on  file  with  the  clerk,  T.  P.  Joy. 

SAN  DIEGO',  CAL. — Press  reports  state  that  plans  have  been  drawn 
by  the  San  Diego  Electric  Railway  Company  for  the  construction  of  a 
large  power  station  in  this  city,  the  cost  of  which  will  be  approximately 
$225,000. 

SAN  FR.ANCISCO,  CAL. — Suit  has  been  brought  in  the  U.  S.  Circuit 
Court  in  San  Francisco  by  U.  S.  Attorney  Devlin  on  behalf  of  the 
Government  to  restrain  the  Hydro-Electric  Power  Company  from  tres¬ 
passing  on  the  Mono  National  Forest  Reserve.  As  previously  stated,  the 
company  had  commenced  work  on  a  power  plant  near  Bodie  without  hav¬ 
ing  secured  the  permission  of  the  Secretary  of  the  Department  of 
Agriculture  and,  believing  its  action  to  be  within  the  law,  had  expressed 
its  intention  of  continuing  the  construction,  w  th  the  resultant*  proceed¬ 
ings  on  the  part  of  the  Government. 

S.\XT.\  B.ARBAR.\,  CAL. — Reports  are  in  circulation  that  Henry  P. 
Post,  representing  a  syndicate  of  capitalists,  is  soon  to  apply  for  permis'- 
sion  to  construct  a  street  railway  that  will  parallel  the  lines  of  the 
Santa  Barbara  Consolidated  Railroad  Company.  It  is  understood  that 
the  promoters  of  this  proposition  will,  if  granted  the  franchise,  construct 
lines  to  Goleta  and  Montecito, 

V’ENTURA,  C.\L. — -At  a  recent  election  in  this  city  a  bond  issue,  the 
purpose  of  which  is  to  provide  funds  for  the  installation  of  an  electric 
lighting  system  on  Ventura  Avenue,  was  approved. 

BOULDER,  COL. — Press  reports  state  that  the  Central  Colorado 
Power  Company,  Leonard  E.  Curtis,  secretary,  whose  plant  in  the  Middle 
Boulder  Canyon  was  put  into  operation  .\ug.  4,  expects  to  at  once  com¬ 
mence  the  extension  of  its  transmission  lines  in  the  mining  districts. 
A  line  will  be  run  in  a  northerly  direction  from  the  Promos  mill  to  a 
point  near  Sunnyside,  where  it  will  diverge,  one  line  /running  to  Ward 
and  another  to  Camp  Albion;  another  line  will  be  run  from  the  Wolf 
Tongue  extension  to  the  Conger  mine,  making  about  14  miles  of  new  lines. 

TELLURIDE,  COL. — The  Colorado  Telephone  Company  is  planning  for 
the  construction  of  a  new  line  between  Telluride  and  Norwood,  the  cost  of 
which  will  be  approximately  $11,000. 

BRIDtiEPORT,  CONN. — It  is  the  intention  of  the  Connecticut  Com¬ 
pany  to  build  an  addition  to  its  pre.sent  plant  which  will  double  the  floor 
space.  To  the  three  large  boilers  now  in  use  a  fourth  of  equal  capacity 
will  be  added,  and  in  the  new  engine-room  will  be  installed  two  steam  tur¬ 
bine  engines  direct-connected  to  two  2100-kw  generators. 

CHESHIRE,  CONN. — Bids  will  be  received  until  Sept.  9  by  the  board 
of  directors  of  the  State  Reformatory,  addressed  to  John  Hopkins  Clark, 
treasurer,  at  the  office  of  the  Hartford  Courant,  Hartford,  for  electric 
wiring  for  the  State  Reformatory  in  Cheshire.  William  D.  Johnson,  Inc., 
architects,  26  State  Street,  Hartford,  Conn, 

W.\SHI.\GTON,  D.  C. — Bids  will  be  received  until  Sept.  7  by  the  Com¬ 
missioners  District  of  Columbia,  G.  H.  Rudolph,  chairman,  for  furnishing 
underground  signal  and  telephone  cables  for  the  electrical  department  of 
the  District  of  Columbia. 

W.ASHINGTON,  D.  C. — Bids  will  be  received  by  James  Knox  Taylor, 
Supervising  Arch  tect,  Washington,  D.  C.,  until  Sept.  21  for  furnishing 
and  installing  lighting  fixtures  in  the  U.  S.  buildings  at  Corsicana,  Tex.; 
Columbus,  Miss.;  Fayetteville,  N.  C. ;  Hoboken,  N.  J.;  Manistee,  Mich.; 
St.  Uouis,  Mo.,  and  Manchester,  N.  H. 

LAKEL.\ND,  FLA. — It  is  reported  that  $18,000  of  bonds  has  been 
issued  by  the  city  of  Lakeland,  the  proceeds  to  be  used  for  the  improve 
ment  of  the  water  and  light  plant.  For  further  particulars  address  the 
Mayor. 

FISH  H.WEN,  ID.^HO. — .\n  application  has  been  filed  by  Alonzo  L. 
Cook,  of  Fish  Haven,  with  the  State  Engineer  at  Salt  Lake  City,  Utah, 
for  the  appropriation  of  45  cu.  ft.  of  the  waters  of  Swan  Creek,  in  Rich 
County,  his  purpose  being  to  construct  a  power  plant  to  supply  Rich 
County,  Utah,  and  Bear  Lake  County,  Idaho,  with  electric  light  and 
power.  The  proposed  plant  will  have  a  capacity  of  about  6jo  bp. 

NEZPERCE',  ID.AHO. — .About  $3,500  is  to  be  expended  by  the 
Nezperce  Co-operative  Telephone  Company  in  changing  its  prairie  system 
to  metallic  circuit  lines. 

RUPERT,  IDAHO. — The  towns  of  Rupert,  Heyburn  and  Burley, 
located  in  the  vicinity  of  the  Government  Minidoka  irrigation  project,  are 
to  'oe  lighted  by  electricity  at  an  early  dale,  the  power  to  be  furnished 
from  the  plant  at  the  Government  dam.  It  is  planned  later  to  furnish 
electric  power  for  heating  purposes. 
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AURORA,  ILL. — The  Chicago,  Aurora  &  De  Kalb  Railroad  Company, 
which  has  recently  placed  in  operation  its  newly  electr  fied  line  between 
Aurora  and  De  Kalb,  expects  to  extend  the  line  from  De  Kalb  to  Rock¬ 
ford,  a  distance  of  about  30  miles. 

BELLEVILLE,  ILL. — Work  has  been  commenced  by  the  Belleville  & 
Mascoutah  Transit  Company  on  its  proposed  electric  line  between  Belle¬ 
ville  and  Mascoutah. 

CHICAGO,  ILL. — Bids  will  be  received  until  Sept.  7  by  the  Board  of 
Trustees,  Sanitary  District  of  Chicago,  Robert  R.  McCormick,  president, 
for  division  “A”  installing  electric  equipment;  division  “B”  construction 
of  tunnel  and  machine  foundation  in  the  city  hall  substation. 

HILLSBORO,  ILL. — The  Hillsboro  Electric  Light  &  Power  Company 
is  reported  to  have  purchased  a  site  for  the  erection  of  a  new  power  plant, 
and  work  of  construction  is  to  be  started  at  once. 

JERSEYVILLE,  ILL. — The  Alton,  Jacksonville  &  Peoria  Railway 
Company,  which  is  planning  to  extend  its  lines  from  Godfrey  to  Jersey- 
ville,  expects  also  to  erect  a  power  station  at  Jersey ville  wh  ch  will  fur¬ 
nish  electrical  energy  for  the  entire  line.  The  company  at  present  leases 
power  from  the  Alton  Gas  &  Electric  Company. 

MOLINE,  ILL. — It  is  announced  that  preparations  for  the  formal 
transfer  of  the  United  Light  &  Power  Company,  of  East  Moline,  to  the 
People’s  Power  Company,  of  Rock  Island  and  Moline,  one  of  the  Tri- 
City  merger  concerns,  have  been  practically  concluded  and  that  record  of 
the  sale  will  be  filed  in  the  Rock  Island  court  house  within  a  short  time. 
Among  the  first  improvements  to  be  made  after  the  transfer  has  been 
effected  will  be  the  construction  of  a  new  line  to  supply  electrical  energy 
to  the  Union  Malleable  Company,  the  new  Marseilles  plant,  and  other 
growing  East  Moline  industries.  The  construction  of  this  new  line  will 
represent  an  expenditure  of  about  $15,000. 

STERLING',  ILL. — The  Sterling-Moline  Traction  Company  has  awarded 
to  the  Northwestern  Construction  Company,  Milwaukee,  Wis.,  the  contract 
for  the  construction  of  its  proposed  line  between  Sterl  ng  and  Prophets- 
town,  $100,000,  it  is  said,  having  been  subscribed  toward  the  proposi¬ 
tion.  Preliminary  surveys  have  been  completed  between  Sterling  and 
Moline.  The  company’s  plans  include  the  construction  of  a  power  plant 
and  dam  on  the  Rock  River  at  Lyndon.  A.  Van  Petten.  Sterling,  is 
general  manager. 

CAMBRIDGE  CITY,  IND.— The  citizens  of  this  city  have  voted  for 
a  bond  issue,  the  proceeds  of  which  are  to  be  used  for  the  remodeling 
and  improvement  of  the  municipal  water  and  light  plant.  It  is  under¬ 
stood  that  the  plans  contemplate  the  installation  of  considerable  new 
machinery  and  equipment. 

CRAWFORDSVILLE,  IND. — We  have  been  advised  by  the  Crawfords- 
ville  Electric  Light  &  Power  Company  that  work  upon  the  excavation  of 
its  new  power  plant  has  been  commenced.  The  electrical  machinery  has 
already  been  purchased,  and  the  company  expects  to  advertise  for  bids  on 
the  building  and  stack  at  once.  J.  R.  Thomas  is  superintendent. 

FORT  WAYNE,  INI). — As  the  result  of  a  test  recently  made  by  the 
city  on  25  magnetite  arc  lamps,  the  invention  of  J.  J.  Woods,  an 
order  has  been  placed  with  the  Fort  Wayne  Electric  Company  for  5;i 
additional  lamps,  which  will  be  installed  in  a  short  time. 

INDIANAPOLIS,  IND. — The  Cincinnati,  Madison  &  Western  Traction 
Company,  which  -s  reported  to  have  begun  work  on  a  section  of  its 
proposed  electric  railway  between  Hanover  and  Madison,  is  planning  to 
extend  the  line  to  Scottsburg,  where  connections  will  be  effected  with  the 
lines  of  the  Indianapolis  &  Louisville  Traction  Company. 

.\KRON,  lA. — The  town  of  Akron,  la.,  will  receive  bids  on  the  in¬ 
stallation  of  an  electric  lighting  plant,  .\ddress  L.  H.  Youngstrom,  clerk. 

CLARION,  L\. — .At  a  special  election  held  at  this  city  it  was  voted  to 
sell  the  municipal  electric  light  plant  to  W.  H.  Carr,  the  consideration 
being  $8,500.  The  grant  conveys  to  Mr.  Carr  the  right  to  maintain  and 
operate  the  plant  for  lighting  and  heating  in  Clarion  for  a  term  of  25 
years,  the  franchise,  however,  not  be'ng  an  exclusive  one.  It  is  the  pur¬ 
pose  of  the  new  owner  to  make  many  improvements  in  the  system  and 
to  maintain  a  continuous  service. 

F.MRFIELD,  LX. — .Advices  have  been  received  from  W.  L.  Long, 
superintendent  of  the  water  and  light  plant  of  Fairfield,  that  the  city 
CO.  templates  making  some  extensions  and  improvements  to  its  plant,  and 
has  selected  Alvord  vSt  Burdick,  of  Chicago,  to  prepare  the  plans  for  the 
same. 

M.XGXOI.I.A,  LA. — It  is  reported  that  all  of  the  $8,000  of  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a  distribution 
lighting  system  between  Magnolia  and  the  Missouri  \  alley,  has  been  sub¬ 
scribed,  and  that  a  24-hour  service  is  to  he  established. 

BELLA,  l.\. — Rids  will  be  received  until  Sept.  6  for  a  combined  water 
and  light  plant,  the  equipment  to  include  two  alternating-current  gen¬ 
erators,  two  motors,  two  engines,  three  boilers,  transmission  line  wire 
and  lamps.  Further  particulars  may  be  obtained  from  .A.  C.  Kuyper, 
city  clerk,  or  the  Iowa  Engineering  Company,  Clinton,  la.,  engineers. 

ROLAND,  LA. — It  is  reported  that  W.  H.  Grover,  of  Ames,  is  in¬ 
terested  in  the  proposed  construction  of  an  electric  I'ght  plant  at  this  city. 

BELLEVILLE,  K.AN. — The  Municipal  Electric  Light  Plant  at  this  city 
was  burned  on  Aug.  20,  and  the  electrical  equipment  is  reported  to  have 
been  completely  destroyed. 

FRANKLIN,  KAN. — It  is  announced  that  a  special  election  will  soon 
be  called  at  this  city  for  the  purpose  of  voting  on  a  bond  issue  of  $8,000, 


the  proceeds  of  which  are  to  be  used  for  the  establishment  of  a  munic'pal 
electric  light  plant. 

OAKLEY,  KAN. — Sealed  proposals  will  be  received  at  the  office  of 
the  city  clerk,  Oakley,  Kan.,  until  Sept.  14  for  furnishing  material  and 
labor  and  constructing  a  system  of  water  works  and  electric  lighting,  the 
apparatus  to  include  one  8o-hp  internal  combustion  engine  for  a  50-kw 
unit,  one  50-kw  generator,  switchboard,  lighting  equipment,  etc.  For 
detailed  particulars  address  J.  -A.  Switzer,  city  clerk,  or  Burns  &  Mc¬ 
Donnell,  engineers,  Scarritt  Building,  Kansas  City,  Mo. 

LOUISVILLE,  KY. — The  Louisville  &  Eastern  Railroad  Company, 
which  has  just  put  into  operation  a  line  between  Louisville  and  Shelby- 
ville,  is  planning  to  construct  a  line  from  Shelby v  lie  to  Frankfort,  con¬ 
necting  with  the  Blue  Grass  Traction  Company. 

LOUISVILLE,  KY. — Work  has  been  commenced  by  the  Ixiuisville 
Lighting  Company  upon  the  removal  of  its  poles  from  the  underground 
district  of  the  city,  an  ordinance  having  been  passed  that  all  aerial  light, 
telephone  and  telegraph  wires  shall  be  placed  in  conduits  in  this  section 
by  Jan.  1,1911. 

LOUISVILLE,  KY. — Bids  will  be  received  until  Sept.  15  by  the  Board 
of  Public  Safety,  Edward  T.  Tierney,  chairman,  for  furnishing  material 
and  constructing  an  underground  conduit  system  for  the  fire  alarm  and 
telegraph  department;  also  separate  bids  for  rubber-covered,  lead-encased 
fire  alarm  cables  for  said  department;  also  separate  bids  for  installing  .said 
cables. 

THIBODAUX,  L.A. — The  Board  of  Aldermen  of  this  city  has  accepted 
the  plans  of  G.  U.  Borde,  of  New  Orleans,  for  the  proposed  electric 
light  plant.  The  approximate  cost  of  the  system  will  be  about  $35,000. 

SKOVVHEG.AN,  M.AINE. — It  is  reported  that  at  a  meeting  of  the  Board 
of  Trade  held  recently  in  this  city  a  plan  was  submitted  for  merging  the 
several  power  rights,  as  now  established  by  deed,  into  one  new  corpora¬ 
tion:  the  issue  of  $1,000,000  first  mortgage  5  per  cent  bonds,  and  the  ex¬ 
penditure  of  the  proceeds  in  acquiring  the  necessary  property  to  build 
new  dams,  canals  and  power  station. 

ANN.APOLIS,  MD. — Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C.,  until  Sept.  10,  William  M. 
Smith,  acting  chief,  for  additions  to  power  plant  and  distributing  sys¬ 
tems  at  the  Naval  Hospital,  .Annapolis,  as  per  specification  No.  1734. 

BEU.AIR,  MD. — It  is  reported  that  the  Bel-Air  Electric  Company,  which 
supplies  electrical  ertergy  in  parts  of  Hartford  and  Baltimore  Counties, 
has  filed  an  application  with  the  State  Pubi  c  Service  Commission  for  per¬ 
mission  to  issue  $25,000  of  bonds  and  $12,500  of  preferred  stock,  the 
proceeds  to  be  used  in  the  extension  and  improvement  of  its  system. 

NORTH  E.AST,  MD. — Permission  has  been  granted  by  the  Town 
Council  to  the  American  Telephone  &  Telegraph  Company,  of  Baltimore, 
to  install  a  conduit  system  throughout  certain  streets  in  this  city. 

H.AVERHILL,  MASS. — Press  reports  state  that  a  reduction  of  20  per 
cent  in  its  lighting  rates  has  been  made  by  the  Haverhill  Electric  Com- 
nany,  regardless  of  month’y  consumption.  Twelve  cents  per  kw-hour  will 
be  the  net  rate  on  and  after  Sept,  i,  as  against  a  rate  of  15  cents  net 
now  charged  for  the  first  50  kw-hours’  consumption  per  month. 

NEW  BEDFORD,  MASS. — Bids  will  be  received  until  Sept.  7  by  the 
City  Council  Commission  of  City  Property  (W.  II.  B.  Remington,  clerk) 
for  furnishing  and  installing  complete  lighting  fixtures  for  the  new 
municipal  building. 

PITTSFIELD,  MASS. — .-Among  the  future  extensions  to  its  system 
planned  by  the  Berkshire  Stieet  Railway  Company,  of  this  city,  may  be 
mentioned  the  following:  A  line  from  Great  Barrington  to  the  State  line, 
where  it  is  expected  to  run  through  the  Connecticut  territory  to  Canaan; 
a  line  from  Huntington  to  Lee,  a  distance  of  about  23  miles,  and  one  up 
Mount  Greylock,  between  North  Adams  and  Cheshire,  Mass.  Work  has 
already  been  commenced  on  a  line  from  Great  Barrington  to  South 
Egremont. 

PLYMOUTH,  MASS. — It  is  reported  that  P.  J.  Nevins,  of  Haverhill, 
one  of  the  promoters  of  the  Plymouth  County  Gas,  Light  &  Power  Com¬ 
pany,  which  was  organized  some  time  ago  for  the  purpose  of  supplying 
electricity  to  the  towns  in  the  vicinity  of  Plymouth,  is  authority  for  the 
statement  that  a  movement  is  on  foot  to  reorganize  the  company.  Mr. 
Nevins  states  that,  while  financial  hacking  for  the  project  is  already  avail¬ 
able,  it  is  deemed  preferable  to  give  residents  of  the  towns  in  which  the 
company  proposes  to  operate  the  priv  lege  of  »subscribing  to  the  capital 
stock.  It  is  understood  that  the  reorganization  plan  will  be  carried  to 
completion  as  rapidly  as  possible. 

RUTL.-\ND,  M.ASS. — It  is  reported  that  Moulton  Brothers  have  nearly 
completed  the  erection  of  a  dam  400  ft.  long  at  their  power  privilege  on 
Ware  River,  North  Rutland,  at  which  point  a  new  water  turbine  has 
been  installed.  This  turbine  is  connected  to  a  100-kw  alternating-current 
generator,  which  furnishes  energy  at  2300  volts  over  a  loo-ft.  distribution 
line  to  a  motor  in  the  wooden  mill  of  the  firm. 

SHELBURNE  FALLS,  M.ASS. — Through  a  recently  consummated 
deal,  active  control  of  the  Shelburne  Falls  Electric  Light  &  Power  Com¬ 
pany  has  been  acquired  by  the  Greenfield  Electric  Light  &  Power  Com¬ 
pany.  The  entire  system  is  to  be  reconstructed  and  a  24-hour  service 
maintained  throughout  the  year. 

WESTBORO,  MASS. — The  power  plant  of  the  Marlboro  &  Westboro 
Street  Railway  Company  in  this  city  is  being  dismantled.  Judge  Hitchcock 
of  the  Superior  Court  having  decided  against  the  appeal  of  the  citizens  for 
its  retention.  .All  of  the  machinery  and  equipment  will  be  shipped  to  West- 
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field,  where  it  will  be  installed  in  the  power  station  of  the  Woronoca 
Street  Railway  Company. 

WESTFIELD,  MASS. — The  additions  being  made  to  the  power  plant 
of  the  Western  Massachusetts  Street  Railway  Company,  of  this  city,  in¬ 
clude  a  boiler-room  30  ft.  x  40  ft.,  in  which  will  be  installed  two  new 
iSO-hp  boilers,  and  an  engine-room  40  ft.  x  50  ft.  In  the  latter  will  be 
installed  a  500-hp  Hamilton-Corliss,  cross-compound  engine,  directly  con¬ 
nected  to  a  3So-kw  General  Electric  generator. 

BESSEMER,  MICH. — An  electric  light  and  power  franchise  has  been 
granted  to  the  Ashland  Power  Company  at  this  city. 

IRONVVOOD,  MICH. — Through  a  recently  consummated  deal,  the 
control  of  the  Twin  City  General  Electric  Company,  of  Ironwood,  and 
the  Ironwood  &  Hurley  Water  Company  has  passed  into  the  hands  of 
A.  E.  Appleyard  and  associates,  of  Ashland,  Wis.  It  is  the  purpose  of 
the  new  owners  to  make  material  improvements  in  the  plants. 

MUSKEGON,  MICH. — It  is  reported  that  Grossman  &  Beoskauser,  84 
Van  Buren  Street,  Chicago,  Ill.,  are  preparing  plans  for  a  new  hydro¬ 
electric  ^lant  for  parties  in  Muskegon. 

OXFORD,  MICH. — The  Oxford  Electric  Light  &  Water  W’orks, 
11.  K.  .Mien,  superintendent,  will  soon  be  in  the  market  for  a  turbine 
pump  having  a  lifting  capacity  of  ao,ooo  gallons  per  hour,  to  be  directly 
connected  to  a  single-phase  motor. 

SANDUSKY,  MICH. — Advices  have  been  received  from  F.  J.  Bene¬ 
dict,  city  clerk,  that  bids  have  not  yet  been  asked  for  water  works,  sewers 
and  electric  light  plant,  nor  have  engineers  for  the  proposed  work  yet 
been  selected. 

AITKIN,  MINN. — At  a  meeting  of  the  business  men  of  Aitkin  recently, 

't  A.I..  decided  to  improve  the  city’s  system  of  street  lighting  on  Fourth 
Street,  between  the  Northern  Pacific  and  Soo  passenger  stations.  Orna¬ 
mental  posts  are  to  be  erected,  with  a  cross-arm  on  top,  each  equipped  with 
three  lamps.  It  is  estimated  that  .the  proposed  installation  will  represent 
an  expenditure  of  about  $2,000.  Other  streets  are  to  be  lighted  with  in¬ 
candescent  lamps,  such  as  have  lately  been  installed. 

AUHOR.\,  MINN. — The  City  Council  is  reported  to  have  awarded  the 
contract  on  Aug.  17  for  supplying  meters  and  transformers  for  the  munic¬ 
ipal  electric  light  plant  to  the  Fort  Wayne  Electric  Company,  of  Fort 
Wayne,  Ind. 

CHISHOLM,  MINN. — Press  reports  state  that  the  Range  Power  Com¬ 
pany  is  having  estimates  prepared  of  the  cost  of  installing  a  fiaoo-hp 
hydroelectric  power  plant  at  Little  Sturgeon  Falls,  12  miles  northeast  of 
Chisholm.  The  proposed  development,  it  is  said,  will  represent  an  ex¬ 
penditure  of  approximately  $1,000,000,  and  may  include  the  construction 
of  an  electric  railway. 

DULUTH,  MINN. — It  is  the  purpose  of  the  National  Power  &  Paper 
Company,  recently  incorporated  at  this  city,  to  construct  an  electric 
lK>v\er  plant  and  pulp  mill  in  Lake  County,  Minn. 

F.MRMONT,  MINN. — Advices  have  been  received  from  the  Water 
and  Light  Commission,  Alfred  Horne,  general  manager,  that  it  expects 
to  install  an  additional  320-hp  gas  engine  and  generator  for  same,  also  a 
motor-driven  pump  at  its  water  works. 

HOKAH,  MINN. — It  is  reported  that  the  citizens  of  Hokah,  Minn.,  have 
subscribed  $1,600  toward  rebuilding  the  dam  in  that  city  which  was 
destroyed  some  time  ago.  The  report  further  states  that  upon  comple¬ 
tion  of  the  work  it  is  quite  probable  that  a  power  company,  which  will 
furnish  electric  light  and  power  to  Hokah,  Caledonia,  Houston,  Lanes- 
boro,  Rushford  and  other  towns  in  that  vicinity,  and  will  build  and 
operate  an  interurhan  line  from  Caledonia  through  Hokah  to  La  Crosse, 
will  be  organized  by  Eastern  capitalists.  Albert  Foster,  La  Crosse,  Wis., 
previously  mentioned  as  being  interested  in  the  project,  has  been  made 
chairman  of  the  committee  in  charge  of  the  proposed  work. 

PINE  CITY,  MINN — We  are  advised  by  the  Pine  City  Electric  Power 
Comp.Tny,  R.  P.  .Mien,  general  manager,  that  it  contemplates  the  addition 
of  tool  hp  in  water  wheels  and  generators,  and  the  construction  of  about 
40  miles  of  transrrission  line. 

ST.  P.-\UL,  MINN. — It  is  reported  that  H.  M.  Byllesby  &  Company, 
who  recet  t’y  acquired  control  of  the  Northern  Heating  &  Electric  Com¬ 
pany,  will  expend  $800,000  in  improving  the  plant.  In  addition  to  the 
extensions  already  noted,  it  is  stated  that  an  addition  will  be  made  to 
the  plant  on  East  Third  Street,  in  which  will  be  installed  several  large 
generators.  New  lines  are  also  to  be  constructed  to  Merriam  Park  and 
South  St.  Paul. 

J.ACKSON,  MISS. — Press  reports  state  that  W.  W.  Womack,  of  this 
city,  contemplates  the  development  of  water  power  (14  ft.  to  20  ft.  head) 
to  generate  electrical  energy  for  lighting  and  operating  cotton  gin  and 
grain  mills.  The  reports  also  state  that  contracts  for  the  necessary  equip¬ 
ment  have  not  yet  been  placed. 

Bl'FF.-\LO.  MO — Work  will  shortly  be  commenced  on  the  dam  of  the 
Big  Niangua  Power  Company.  Plans  for  the  work  have  been  prepared 
by  Prof.  E.  G.  Harris,  of  the  Rolla  School  of  Mines.  J.  T.  Pendleton,  of 
this  place,  is  vice-president  of  the  company. 

COLl'MllLX.  MO. — Press  reports  state  that  the  city  of  Columbia,  Mo., 
will  hold  an  election  on  Sept.  27  for  the  purpose  of  voting  on  a  bond 
issue  of  $120,000,  the  proceeds  to  he  used  for  the  installation  of  a  new 
municipal  water  and  lighting  plant. 

MEXICO,  MO. — In  order  to  insure  the  immediate  construction  of  its 
propo^ed  electric  railway  system  from  Mexico  to  Jefferson  City,  via 
Columbia,  the  North  Missouri  Central  Railway  Company,  through  its 


president,  M.  M.  Stephens,  is  endeavoring  to  secure  $500,000  in  the  towns 
of  Columbia,  Mexico,  Ashland  and  Jefferson  City,  the  amount  to  be  in¬ 
vested  in  stock  or  second  mortgage  bonds. 

ST.  LOUIS,  MO. — A  petition  has  been  filed  with  the  County  Court  by 
A.  A.  Busch,  H.  B.  Hawes,  C.  A.  Lemp  and  Frank  Weber  for  permission 
to  construct  an  electric  railway  system  from  the  city  limits  to  Fenton,  on 
the  Gravois  Road. 

BILLINGS,  MONT. — It  is  the  intention  of  the  Billings  Mutual  Tele¬ 
phone  Company  to  install  17,000  ft.  of  underground  conduits. 

HELENA,  MONT. — It  is  currently  reported  that  $3,000,000  of  the 
proposed  bond  issue  of  the  Montana  Rapid  Transit  Company  has  been 
subscribed  by  W.  A.  Clark.  It  is  expected  that  the  eonstruction  of  the 
company’s  line,  which  will  be  75  miles  long  and  will  be  operated  by 
energy  generated  at  a  dam  across  the  Missouri  River  near  Helena,  will 
be  commenced  during  the  fall. 

MISSOULA,  MONT. — A  deed  has  been  filed  at  this  city  by  the  Clark- 
Montana  Realty  Company  which  transfers  to  the  Clark-Missoula  Power 
Company,  a  new  organization,  the  Clark  power  plant  at  Bonner.  It  is 
understood  that  the  transfer  was  made  for  the  purpose  of  facilitating 
the  handling  of  the  power  project  on  the  Blackfoot  River.  The  incorpora¬ 
tors  of  the  new  company  are  W.  A.  Clark,  A.  H.  Wethey,  W.  M.  Bick¬ 
ford,  J.  K.  Heslet,  of  Butte,  and  C.  E.  McBroom,  of  Spokane.  It  s 
capitalized  at  $600,000. 

STEVEN SVILLE,  MONT. — It  is  reported  that  Edgar  S.  Dorman,  a 
prominent  civil  engineer  of  Missoula,  has  completed  surveys  for  a  power 
plant  on  Rock  Creek,  about  17  miles  from  Stevensville. 

FREMONT,  NEB. — Bids  will  be  received  until  Sept.  5  by  the  Board  of 
Public  Works,  P.  A.  Nelson,  chairman,  for  furnishing  a  horizontal  steam 
turbine  and  generator  of  500  kw  capacity,  to  be  three-phase,  60-cycle,  2300 
volts,  and  a  condenser  to  be  either  of  the  surface  barometric  or  jet  type, 
together  with  foundations,  switchboard  piping  and  all  labor  and  material 
to  make  a  completely  installed  operating  unit.  Estimated  cost  complete, 
^1  5,ouo. 

GRAND  ISLAND,  NEB. — Advices  have  been  received  from  the  Grand 
Island  Electric  Company,  B.  E.  Sunny,  president,  that  it  expects  to 
install  as  soon  as  possible  300  hp  in  either  water  tube  or  return  tdbular 
boilers  of  iso-lb.  working  pressure. 

PERU,  NEB. — The  Peru  Electric  Light  &  Power  Company  writes  that 
it  is  planning  the  installation  of  a  series  incandescent  street  lighting 
system,  a  day  circuit  and  the  removal  of  its  plant  to  new  headquarters, 
in  which  will  be  installed  an  additional  boiler.  Earle  Fisher  is  president 
of  the  company. 

STELLA,  NEB. — Information  has  been  received  from  the  Stella 
Electric  Light  &  Power  Company,  which  also  operates  an  electrically 
driven  grain  elevator  in  connection  with  its  lighting  plant,  that  it  expects 
to  install  another  30-kw  alternating-current  generator  at  an  early  date. 
A.  J.  Wixon  is  manager  of  the  company. 

WOOD  RLV’ER,  NEB. — Advices  have  been  received  from  the  municipal 
electric  light  plant,  D.  D.  O’Kane,  city  clerk,  purchasing  agent,  that  it  is 
in  the  market  for  additional  generating  machinery,  which  it  proposes  to 
install  before  Nov.  i. 

TONOP.-MI,  NEV. — The  Nevada-California  Power  Company,  which  is 
row  constructing  a  branch  transmission  line  to  the  property  of  the 
Tonopah  Liberty  Mining  Company,  at  Liberty,  within  a  few  miles  of  the 
line  connecting  Tonopah  with  Manhattan,  is  planning  for  the  extension 
of  its  lines  to  the  Keane  Wonder  mine,  near  Death  Valley.  Arrange¬ 
ments  are  soon  to  be  made,  it  is  understood,  for  an  extension  of  the 
system  to  Fresno,  negotiations  for  securing  the  right-of-way  now  being 
considered. 

NEWARK,  N.  J. — Application  has  been  made  by  the  Hudson  &  Middle¬ 
sex  Telephone  &  Telegraph  Company,  which  has  been  organized  to  con¬ 
struct  a  telephone  system  across  New  Jersey  from  New  York  to  Penn¬ 
sylvania,  for  permission  to  install  conduits  along  Frelinghuysen  Avenue. 

PATERSON,  N.  J. — The  North  Jersey  Rapid  Transit  Company,  which 
is  building  an  electric  railway  from  Paterson  to  Suffern,  has  ordered 
from  the  Westinghouse  Electric  &  Manufacturing  Company  two  300-kw 
rotary  converters,  six  transformers  and  switchboard  apparatus. 

LAS  CRUCES,  N.  M. — It  is  the  intention  of  the  Tri-State  Telephone  & 
Telegraph  Company,  which  recently  absorbed  the  local  telephone  system, 
to  install  an  entire  new  equipment  in  the  ^exchange  building  which  it  is 
to  erect. 

LAS  VEGAS,  N.  M. — Press  reports  state  that  the  Territorial  Engineer, 
Vernon  L.  Sullivan,  of  Sante  Fe,  has  approved  the  application  of  J.  J. 
Laubach,  William  Harper  and  W.  J.  Benjamin,  all  of  Las  Vegas,  for 

permission  to  construct  a  hydroelectric  plant  in  the  vicinity  of  the  Rio 

Grande  Casas  Falls,  at  which  place  a  diversion  dam  15  ft.  in  height, 
35  ft.  wide  at  the  bottom  and  50  ft.  at  the  top  will  be  constructed. 
The  "plant  is  expected  to  develop  2745  hp,  and  will  cost  in  the  neighbor¬ 
hood  of  $100,000. 

LORDSBURG,  N.  M. — .\rrangements  are  being  made,  it  is  stated,  by 
J.  Barclay  and  others  of  Moline,  owners  of  the  Eighty-five  Mine,  situ¬ 
ated  about  four  miles  from  Lordsburg,  for  the  installation  of  a  large 

central  power  plant  which  will  furnish  power  for  that  mine,  as  well  as 
for  other  mines  and  industries  in  the  immediate  vicinity. 

ROSWELL,  N.  M. — The  Roswell  Gas  Company  and  the  Roswell  Elec¬ 
tric  Light  Company  have  been  consolidated  under  the  name  of  the  Ros¬ 
well  Gas  &  Electric  Company.  The  management  of  the  new  company  has 


September  i,  1910. 


ELECTRICAL  WORLD. 


541 


been  placed  in  charge  of  L.  P.  McGaffey,  formerly  at  the  head  of  the 
Roswell  Gas  Company,  and  it  is  understood  that  future  plans  for  improve¬ 
ments  include  the  construction  of  a  street  railway  in  Roswell  and  an 
interurban  line  to  Artesia. 

BROOKLYN,  N.  Y. — Announcement  has  been  made  that  the  contract 
for  furnishing  condensers,  piping  and  equipment  for  the  power  plant 
at  the  Navy  Yard  has  been  awarded  to  the  Evans- Almiral  Company,  of 
New  York,  N.  Y.,  for  $36,133.  Bids  were  opened  July  30. 

BROOKLYN,  N.  Y. — Bids  will  be  received  until  Sept.  6  by  C.  B.  J. 
Snyder,  superintendent  of  school  buildings,  New  York,  N.  Y.,  for 
installing  electrical  equipment  in  School  44,  Borough  Bronx;  also  an 
addition  to  and  alterations  in  Erasmus  Hall  High  School,  Borough 
Brooklyn. 

BUFFALO,  N.  Y. — The  contract  for  the  electric  wiring  of  School  1 1 , 
for  which  bids  were  opened  Aug.  24,  has  been  awarded  to  McCarthy 
Bros.  &  Ford,  41  East  Eagl6  Street,  Buffalo,  N.  Y.,  for  $3,790. 

LIMA,  N.  Y. — Consent  has  been  given  to  the  Lima-Honeoye  Electric - 
Light  &  Railroad  Company  to  lease  to  the  Lima-Honeoye  Light  Company 
its  railway  system,  electric  light  plant  and  other  property  located  in 
Lima  and  Honeoye  Falls.  The  Lima-Honeoye  Light  Company  is  also 
authorized  to  issue  $5,000  in  capital  stock  to  improve  and  extend  the 
electric  distributing  s.ystcm. 

LIVONIA,  N.  Y. — The  Livonia  Light  &  Heat  Company  has  been  au¬ 
thorized  to  exercise  franchises  and  construct  and  maintain  an  electric- 
lighting  system  in  the  towns  of  Livonia,  Lima  and  Avon,  Livingston 
County. 

NEW  YORK,  N.  Y. — .An  order  has  been  granted  by  Judge  Lacombe, 
in  the  United  States  Circuit  Court,  authorizing  Frederick  W,  Whitridge, 
as  receiver  of  the  Union  Railway  Company,  to  construct  an  extension  of 
that  road  from  Westchester  Avenue  at  East  167th  Street  southerly  through 
that  street.  East  169th  Street.  Franklin  Avenue,  East  168th  Street,  Web¬ 
ster  .Avenue,  East  167th  Street,  the  transverse  road  underneath  the  grand 
huulevard.  an«l  the  concourse  to  Jerome  .\vcnue,  the  estimated  cost  of  the 
work  he  iig  about  $65,000. 

SILVER  SPRINGS,  N.  Y. — The  Village  of  Silver  Springs  has  been 
authorized  to  construct  works  for  supplying  to  the  inhabitants  of  that 
village  electricity  for  lighting  and  power  purposes. 

WARWICK,  N.  Y. — The  Warwick  Valley  Light  &  Power  Company  has 
been  authorized  to  issue  its  20-year,  5  per  cent  gold  bonds  to  the  amount 
of  $25,000.  The  bonds  are  to  be  sold  at  not  less  than  par,  and  are  to 
be  used  to  refund  outstanding  bonds,  $5,029  accounts  payable,  and  the 
balance  for  the  purchase  of  new  apparatus  for  use  at  the  plant  in  War¬ 
wick. 

SPENCER,  N.  C.— It  is  the  intention  of  the  Southern  Bell  Telephone 
Company  to  rebuild  its  plant  at  Spencer,  as  well  as  its  lines  from  that 
city  to  Salisbury.  It  is  estimated  that  the  proposed  improvements  will 
represent  an  outlay  of  about  $15,000. 

EDGELY,  N.  D. — The  Board  of  Trustees  of  Edgely  is  considering 
plans  for  the  extension  of  the  municipal  electric  light  plant. 

W.MI  I’ETOX.  \.  I). — The  city  of  Wahpeton  is  considering  the  advis¬ 
ability  of  installing  a  more  up-to-date  street-lighting  system  than  it  now 
has  in  use.  It  is  planned  to  remove  the  old  system  and  to  erect  new  posts, 
four  on  a  block,  each  side,  or  eight  lamp  posts  to  an  entire  block,  on 
which  will  be  iistalled  clusters  of  five  tungsten  lamps.  The  system  under 
consideration  is  similar  to  that  used  in  Fargo  to  light  Broadway,  and 
the  lampposts  are  identical  with  those  used  in  the  streets  of  Chicago. 

BlTCKI..\Nn,  OHIO. — The  local  electric  light  plant,  for  some  time  in¬ 
operative,  has  been  taken  over  from  the  trustees  of  A.  D.  Horn  &  Com¬ 
pany,  former  owners,  by  the  City  Council,  and  a  municipal  electric  light¬ 
ing  system  is  soon  to  be  established. 

CLl-A’ E1..\N’ 1 ),  OHIO — The  iKUver  plant  equiismer.t  required  by  The 
Chandler  &  Price  Company  for  the  new  addition  to  its  plant  will  include 
one  250-kw  generator,  two  250-hp  boilers,  stokers,  water  heaters,  etc. 

EAST  LIVERPOOL,  OHIO. — It  is  stated  that  work  on  the  new 
power  plant  at  dam  No.  8  is  being  rushed  toward  completion  by  Foley 
Brothers,  of  Toronto.  It  is  understood  that  the  building  and  equipment 
wi  1  represent  an  expenditure  of  $60,000,  the  building  costing  $20,000 
and  the  machinery  $40,000. 

MOUNT  V'ERNON,  OHIO. — It  is  reported  that  plans  have  been  per¬ 
fected  by  the  Mount  Vernon  Light  &  Power  Company  for  the  installation 
of  a  new  light  and  power  plant,  and  that  bids  for  the  construction  of  the 
plant  will  soon  be  advertised  for. 

WEST  CARROLLTON,  OHIO. — An  ordinance  has  been  passed  by  the 
Village  Council  of  West  Carrollton  which  provides  for  the  sale  of  $20,000 
of  water  and  light  bonds. 

Z.ANESVHLLE,  OHIO. — The  lines  of  the  Zanesville  Telephone  &  Tele¬ 
graph  Company  are  to  be  improved  and  extended  at  a  cost  of  several 
hundred  thousand  dollars.  It  is  understood,  also,  that  a  new  exchange 
building  is  to  be  erected  in  which  automatic  telephone  equipment  will  be 
installed. 

ARAP.MIO,  OKLA. — Bids  will  be  received  until  Sept.  6  by  M.  C. 
Main,  Mayor,  for  the  material  required  in  the  construction  of  a  water 
works  and  electric  light  plant.  Detailed  information  may  be  obtained 
from  the  O’Neil  Engineering  Company,  1503  Praetorian  Building,  Dallas. 
Tex.,  or  F.  B.  Gallion,  city  clerk. 

C.ARMEN,  OKL.A. — It  is  reported  that  an  election  has  been  called  in 


this  city  for  the  purpose  of  vot-ng  on  a  $15,000  bond  issue,  the  prececds 
of  which  are  to  be  used  for  the  purpose  of  extending  the  water  works  and 
electric  lighting  systesq. 

NOWATA,  OKLA. — It  is  reported  that  an  electric  railway  line  is  to 
be  constructed  between  Nowata,  Okla.,  and  Coffeyvdle,  passing  through 
Delaware,  Lenapah,  Seminole  and  various  other  places.  The  enterprise 
has  the  financial  backing,  it  is  understood,  of  John  Wattack  and  Banker 
Pollard,  of  the  Nowata  National  Bank,  W.  V.  Thraves  and  Judge  Tillot- 
son,  also  of  that  city. 

PRYOR  CREEK,  OKLA. — Reports  are  current  that  E.  T.  .Archer,  en¬ 
gineer,  Beals  Building,  Kansas  City,  Mo.,  is  preparing  plans  and  specifica¬ 
tions  for  a  private  ice  and  electric  light  plant  which  is  to  be  constructed 
at  Pryor  Creek. 

TALIHINA,  OKLA. — We  have  been  advised  by  Arthur  L.  Mullergren. 
consulting  engineer,  Poteau,  Okla.,  that  plans  and  specifications  have  been 
prepared  for  an  electric  I'ght  plant  at  this  place,  the  estimated  cost  of 
which  is  $5,000.  The  equipment  will  include  a  35-kw,  single-phase  genera¬ 
tor  belted  to  a  50-hp,  high-speed  engine. 

DUFUR,  ORE. — At  a  recent  meeting  of  the  City  Council  it  was  de¬ 
cided  to  install  electric  lamps  along  the  streets  of  Dufur. 

FLORENCE,  ORE. — It  is  reported  that  George  H.  Miller  &  Bros,  have 
completed  surveys  for  the  construction  of  a  water  power  plant  near 
Florence,  and  endeavors  are  now  being  made  to  secure  a  franchise  for 
furnishing  light  and  power  to  the  city. 

GRANTS  PASS,  ORE. — Reports  are  in  circulation  that  M.  J.  Ander¬ 
son  and  others,  of  this  place,  are  working  on  a  large  power  project  on  the 
south  fork  of  Coqui'le  River,  about  30  miles  southeast  of  Myrtle  Point, 
where  from  5000  hp  to  10,000  hp  can  be  developed. 

L.AKEVIEW,  ORE. — The  Southern  Oregon  Water  Power  Company, 
recently  incorporated  w.th  a  capital  stock  of  $300,000  by  Spokane  capital¬ 
ists,  will  start  work  soon,  according  to  press  reports,  on  a  $140,000  power 
plant  which  will  furnish  light  for  Lakeview  and  other  neighboring 
communities. 

MYRTLE  CREEK,  ORE. — It  is  reported  that  negotiations  have  been 
completed  for  the  purchase  of  the  plant  of  the  Myrtle  Creek  Water,  Light 
&  Milling  Company  by  J.  L.  Blaisdell,  of  Portland.  The  new  owner’s 
plans  are  said  to  include  the  abolishment  of  the  smaller  plants  and  the 
substitution  of  transformer  substations. 

NORTH  BEND,  ORE. — It  is  reported  that  the  Coos  Bay  Traction  Com¬ 
pany,  recently  incorporated  to  construct  an  electric  railway  from  Rose- 
burg  to  Coos  Bay,  will  commence  work  on  its  line  within  60  days.  The 
officers  of  the  company  are:  G.  T.  Averill,  president;  J.  H.  Somers,  vice- 
president;  W.  P.  Evans,  secretary;  N.  B.  Campbell,  treasurer;  J.  H. 
Robinson,  chief  engineer. 

BUTLER,  PA. — A  50-year  franchise  has  been  granted  by  the  City  Coun¬ 
cil  of  Butler  to  the  Pittsburgh,  Butler,  Slippery  Rock  &  Grove  City  Rail¬ 
way  Company  for  the  construction  of  a  street  railway  in  that  city. 

FRANKSTOWN,  PA. — Appointment  has  been  made  of  Dodge  fit  Day, 
608  Chestnut  Street,  Philadelphia,  as  engineers  for  the  power  plant  to 
be  constructed  at  Frankstown  for  the  Penn  Central  Light  &  Power  Com¬ 
pany,  E.  B.  Greene,  superintendent,  Altoona. 

McKeesport,  pa. — it  is  announced  that  T.  S.  Arnold,  1019  Jenny 
Lind  Street,  McKeesport,  is  interested  in  a  gas  producer  plant  proposi¬ 
tion,  either  coal  or  water  gas,  the  first  plant  to  be  constructed  in  a  town 
of  5000  or  6000  population. 

MONTROSE,  PA. — Arrangements  are  being  made  by  the  Common¬ 
wealth  Telephone  Company  for  the  construction  of  new  lines  to  Susque¬ 
hanna,  Hallstead,  Great  Bend  and  Forest  City. 

NEW  CASTLE,  PA. — The  City  Council  has  appointed  Messrs.  Strit- 
mater,  Dunlap  and  Cukerbraum  as  a  committee  to  investigate  and  secure 
options  upen  suitable  sites  for  the  proposed  municipal  electric  light 
plant. 

WAYNESBORO,  PA. — An  ordinance  has  been  passed  by  the  City 
Council  authorizing  the  Bell  Telephone  Company  of  this  city  to  place  its 
wires  in  underground  conduits. 

WATERTOWN,  S.  D. — Work  has  been  commenced  by  the  Watertown 
Light  &  Power  Company  on  a  large  new  electric  generating  station. 

HALLS,  TENN. — It  is  reported  that  the  Halls  Light,  Water  &  Ice 
Company,  of  this  city,  is  arranging  for  the  installation  of  a  public  service 
plant. 

BEAUMONT,  TEX. — It  is  stated  that  at  a  meeting  of  the  City  Council 
on  Sept.  6  the  application  of  I.  D.  Polk  for  a  franchise  to  cover  certain 
streets  of  Beaumont  for  the  proposed  Beaumont-Port  Arthur  interurban 
electric  railway  line  will  be  granted.  The  proposed  line  between  tlu 
two  towns  will  be  about  25  miles  long. 

BROWNSVILLE.  TEX. — It  is  the  intention  of  the  Southwestern 
Telephone  &  Telegraph  Company  to  entirely  reconstruct  its  system  at  th  s 
city.  • 

EL  PASO,  TEX. — An  ordinance  has  been  passed  by  the  City  Council 
directing  that  all  electric  light,  telephone  and  telegraph  wires  within  the 
fire  limits  be  placed  in  conduits. 

HOUSTON,  TEX. — It  is  reported  that  a  contract  will  soon  be  let  by 
,  the  William  M.  Rice  Institute,  of  this  city.  Dr.  Edgar  Odell  Lovett, 
president,  for  a  new  power  plant. 

TEXAS  CITY,  TEX. — The  Texas  City  Transportation  Company  is 
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planning  the  construction  of  a  $30,000  new  cotton  compress,  in  which  it 
is  proposed  to  install  electric  traveling  cranes. 

SALT  LAKE  CITY,  UTAH. — It  is  reported  that  the  Utah  Light  & 
Railway  Company,  of  this  city,  in  order  to  develop  an  electric  lighting  and 
jKiwer  market  in  the  rapidly  growing  towns  and  territories  between  Salt 
Lake  City  and  Ogden,  will  extend  its  distribution  system  in  Davis 
County. 

S.\LT  L\KE  CITY,  UT.ML — .\  meeting  was  recently  held  in  this  city 
for  the  purpose  of  considering  the  construction  of  an  electric  railway 
between  Salt  Lake  City  and  Fayson.  .\mong  those  interested  in  the 
proposition  is  Simon  Bamberger,  president  of  the  Salt  Lake  &  Ogden 
Railway  Company. 

S.\LT  LAKE  CITY,  UTAH. — An  application  has  been  filed  with  the 
•State  Engineer  by  Francis  M.  Lyman,  Jr.,  of  Salt  I..ake  City,  for  an  appro¬ 
priation  of  30  cu.  ft.  of  the  waters  of  Larley’s  Creek  to  be  used  for  power 
purposes.  The  application  provides  for  t.aking  the  water  from  the  stream 
about  a  mile  above  the  main  forks  of  the  creek,  and  it  will  be  piped  about 
5000  ft.  through  a  wooden  stave  pipe  line  and  turned  back  into  the  creek 
just  above  the  reservoir.  It  is  expected  that  3500  hp  can  be  developed. 

.S.M.T  L.\KE  (TTY,  UT.ML — .According  to  a  notice  received  by  the 
local  United  States  land  office.  President  Taft  has  approved  the  with¬ 
drawal  of  four  power,  sites  made  in  the  state  during  the  past  year  as 
follows;  Along  the  San  Rafael,  Grand,  San  Juan  and  Price  Rivers, 
affecting  land  for  a  distance  of  a  quarter  of  a  mile  on  each  side  of  these 
streams.  The  purpose  of  the  withdrawals  is  said  to  be  to  prevent  the 
monopolization  of  the  power  sites  along  these  streams  and  to  conserve 
them  in  the  interests  of  the  people  of  the  state. 

-ABERDEEN,  WASH. — It  is  reported  that  J.  B.  Crary,  former  manager  of 
the  Grays  Harbor  Railway  &  Light  Company,  is  interested  n  the  probable 
construction  of  an  electric  line  between  South  Bend  and  Raymond,  on 
Willapa  Harbor,  the  proposed  cost  of  which  is  estimated  to  be  about 
$500,000.  The  line  is  to  be  built  with  the  prospect  of  its  future  extension 
to  Grays  Harbor,  and  the  promoters  of  the  enterprise  w'll  also  engage  in 
electric  lighting  and  motor  service  business. 

CHEH.ALIS,  W.ASH — .\  franchise  has  been  granted  by  the  City  Coun¬ 
cil  to  the  Twin  City  Light  &  Power  Company,  Centralia,  to  construct  a 
street  railway  over  certain  streets  in  Chehalis. 

GRANGER,  WASH. — A  so-year  franchise  in  this  c  ty  has  been  granted 
to  the  Pacific  Light  &  Power  Company. 

TACOMA,  WASH. — Advices  have  been  received  from  Hamilton  F. 
Gronen,  chief  engineer.  Light  and  Water  Commission,  303  City  Hall, 
that  bids  will  be  received  on  Sept.  6  for  the  construction  of  a  substation 
in  Tacoma  for  the  Nisqually  power  plant,  the  estimated  cost  of  which 
is  $104,000. 

W.ALL.A  W.ALL.A,  WASH. — The  Pacific  Light  &  Power  Company  has 
given  a  mortgage  for  $30,000,000,  filed  for  record  in  VV^alla  Walla  County, 
Wash.,  to  the  United  States  Mortgage  &  Trust  Company,  of  New  York. 
It  is  reported  that  the  money  is  to  be  employed  in  building  new  electric 
lines,  extending  existing  power  plants  and  lines  and  acquiring  new  prop¬ 
erties. 

WEN.ATCHEE,  WASH. — The  interests  of  the  Wenatchee  Electric  Com¬ 
pany  and  the  Entiat  Light  &  Power  Company,  competing  organizations  in 
the  Wenatchee  Valley,  have  become  identified  in  the  purchase  of  the 
Valley  Power  Company,  thereby  forming  one  of  the  largest  electrical 
mergers  in  Central  Washington.  The  new  concern  -s  to  be  known  as  the 
Wenatchee  Valley  Gas  &  Electric  Company,  and  will  be  capitalized  at 
$1,000,000.  Arthur  G'unn,  president  of  the  Wenatchee  Electric  Company, 
will  become  president  of  the  consolidation,  and  J.  H.  Stout,  president  and 
general  manager  of  the  Entiat  company,  secretary  and  treasurer.  The 
three  plants  have  a  capacity  of  6000  hp. 

LOGAN,  W.  VA. — The  electric  light  and  ice  plant  of  the  Atkinson- 
White  Light  Company,  of  this  place,  is  on  the  market. 

BELOIT,  WIS. — The  Beloit  Home  Telephone  Company,  wh  ch  is  being 
reorganized  at  this  city,  plans  for  the  construction  of  a  new  exchange 
building  in  which  will  be  installed  an  entirely  new  central  system. 

BURLINGTON,  WIS. — It  is  stated  that  the  Burlington  Brass  Works, 
of  this  city,  is  planning  the  installation  of  electric  motors  in  its  shops,  the 
energy  for  which  will  be  furnished  by  the  Burlington  Light  &  Power 
Company.  Vaughn  &■  Meyer,  Milwaukee,  are  in  charge  of  the  plans  for 
improving  the  company’s  power  system. 

MILW.XUKEE,  WLS. — .Arrangements  are  being  made  by  .Albert  Trostel 
&•  Sons  Compary  to  rebuild  the  portion  of  its  plant  recently  destroyed  by 
fire.  A  one-story  building  120  ft.  by  150  ft.  will  be  erected,  in  which 
pro\i!'.iun  will  lie  made ’for  electric  motor  drive. 

.'sT.  CROIX  F.M.LS,  WIS. — It  is  stated  that  two  hydraulic  turbines, 
each  direct  coupled  to  a  250-kw  alternating-current  generator,  will  be  in¬ 
stalled  at  (he  new  municipal  power  plant  in  this  city.  Plans  and  specifi¬ 
cations  are  reinirted  to  he  in  the  hands  of  W.  G.  Kirchoffer,  Madison, 
Wis.,  the  city’s  engineer. 

PORT  CREDIT,  ONT.,  C.AN. — The  Hydroelectric  Power  Commission, 
which  recently  advertised  for  tenders  for  the  construction  of  a  trans¬ 
former  station  building  near  Port  Credit,  will,  in  anticipation  of  the 
demand  for  electrical  energy  in  the  smaller  towns  and  cities  in  the 
province,  commence  the  erection  of  transformer  stations  at  various 
points  along  its  power  line  which  will  render  this  service  possible.  It 
is  understood  that  factories  and  industrial  concerns  on  the  Credit  River 
will  be  supplied  from  the  station  at  Port  Credit,  contracts  having  already 
been  signed  for  1350  hp.  The  commission’s  plans  also  include  the  con¬ 


struction  of  a  distribution  line  to  Guelph,  by  way  of  Acton,  and  one 
from  Dundas  to  Waterdown. 

GRANBY,  QUE.,  CAN. — Through  a  recently  consummated  deal  the 
water  power  rights  pertaining  to  the  Granby  Carriage  Company  and  H. 
Giddings  &  Company  have  been  transferred  to  S.  H.  C.  Miner.  This 
transaction  gives  Mr.  Miner  control  of  all  of  the  valuable  water  power 
privileges  on  the  river,  from  the  upper  dam  as  far  as  the  Granby  Rubber 
Company’s  dam. 

MONTREAL,  QUE.,  CAN. — The  commissioners  for  the  city  cor¬ 
poration  of  Montreal  are  asking  for  tenders  for  lighting  the  streets  and 
public  buildings  of  the  mun  cipality  for  the  ensuing  10  years.  In  order 
that  no  one  company  will  have  a  monopoly,  successful  tenderers  may  light 
certain  parts  of  the  city  and  not  necessarily  the  whole  of  it.  By  this 
arrangement  it  is  expected  that  a  number  of  offers  will  be  received.  The 
desire  of  the  Board  of  Control  is  that  the  city  shall  not  necessarily 
be  bound  to  one  company  unless  it  sends  in  the  lowest  tender. 

PERDUE,  S.ASK,  CAN.— -A  local  telephone  system  is  to  be  installed  in 
Perdue  by  the  Town  Council. 

GUANAJUATO.  MEXICO— Plans  are  being  formulated  by  the 
Guanajuato  Power  &  Electric  Company,  which  is  constructing  a  trans¬ 
mission  line  to  San  Luis  Potosi,  for  the  construction  of  a  substation  at 
San  Felipe,  about  35  miles  from  Guanajuato. 

MADERA,  CHIHUAHUA,  .MEXICO.— It  is  stated  that  the  Mexico 
Northwestern  Rairoad  Company  expects  to  install  an  electric  power 
plant  at  Madera.  It  will  have  a  capacity  of  4000  hp,  and  will  supply 
energy  for  operating  the  company’s  large  lumber  mills  and  other  in¬ 
dustrial  plants. 

PARRAL,  CHIHUAHUA,  MEXICO.— Press  reports  slate  that  the  Pal- 
millo  Mining  Company  will  erect  a  large  electric  power  plant  near  the 
Palmillo  Mine  for  the  purpose  of  generating  power  for  operating  the 
machinery  of  its  mine  and  reduction  mill,  power  at  present  being  sup- 
'plied  by  a  local  electric  light  plant. 


Industrial  Companies, 

THE  BELMONT  MOTOR  VEHICLE  COMPANY,  of  Castleton. 

N.  Y.,  has  been  incorporated  by  H.  H.  B.  Ingalls,  A.  C.  Cheney  and 

O.  D.  Woodford,  all  of  Castleton-on-Hudson.  The  new  company,  which 
proposes  to  manufacture  and  deal  in  motors,  engines,  etc.,  is  capitalized  at 
$25,000. 

THE  MILLS  ROTARY  ENGINE  COMPANY,  of  Philadelphia,  Pa., 
has  filed  articles  of  incorporation.  It  is  capitalized  at  $100,000,  and  the 
incorporatois  are:  F.  R.  Hansell,  Philadelphia;  G.  H.  B.  Martin,  S.  C. 
Seymour,  Camden. 

THE  MOCKRIDGE  CONDENSER,  of  Newark.  N.  J.,  has  been  incor¬ 
porated  with  a  capital  stock  of  $150,000  for  the  purpose  of  manufacturing 
the  Mockridge  condenser,  machinery,  etc.  The  incorporators  are:  G.  N. 
Mockridge,  of  Belleville;  A.  W.  Mockridge,  of  Jersey  City,  N.  J.,  and  W. 

D.  Gibby,  of  Newark,  N.  J. 

THE  MONITOR  TIME  CLOCK  COMPANY,  of  Syracuse.  N,  Y..  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $25,000.  The  in¬ 
corporators  are:  F.  H.  Johnson,  W.  D.  Hawley  and  C.  L.  Forbes,  of 
Syracuse,  N.  Y.  The  company  proposes  to  manufacture  and  deal  in 
clocks,  time  registers,  etc. 

THE  MOORE  AUTO  SKID  PREVENTOR  COMPANY,  of  New  York. 
N.  Y.,  has  been  chartered  by  F.  J.  Berry,  of  Orange,  N.  J.;  E.  Lewin  and 

M.  Wirth,  of  New  York,  N.  Y.  The  company  is  capitalized  at  $500,000 
and  proposes  to  manufacture  motors,  engines,  automob'les,  etc.;  also  to 
manufacture  devices  and  appliances  for  the  safety  of  automobiles. 

THE  MOTOR  COMPANY  OF  AMERICA,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  motors,  engines,  motor  cars,  motor  boats,  etc.  The  in¬ 
corporators  are:  C.  L.  Holden,  C.  L.  Scofield,  J.  H.  Hershfield,  of  New 
York,  N.  Y. 

THE  NECHES  ELECTRIC  COMPANY,  of  Beaumont,  Tex.,  has  been 
chartered  with  a  capital  stock  of  $25,000  for  the  purpose  of  doing  a 
general  electrical  contracting  business.  The  company  is  a  consolidation 
of  the  Neches  Electric  Company  and  the  Christopher  Electric  Company. 
The  officers  of  the  company  are:  J.  C.  Christopher,  president;  T.  E. 
Christopher,  treasurer,  and  R.  .A.  Prather,  general  manager. 

THE  NEW  YORK  EQUIPMENT  COMPANY,  of  Trenton,  N.  J..  has 
been  incorporated  by  E.  H.  Bensel,  .A.  J.  Trier  and  W.  J.  Welsh,  all  of 
Trenton,  N.  J.  The  company  is  capitalized  at  $25,000  and  proposes  to  do 
general  mechanical  engineering,  also  took  making  and  machine  work. 

THE  OLMSTEAD-FLINT  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorjiotated  by  E.  J.  Forhan,  G.  F.  Martin  and  H.  P.  Jones,  of  New 
York,  N.  Y.  The  company  is  capitalized  at  $45,000  and  proposes  to  manu¬ 
facture  belting  and  power  transmission  machinery. 

THE  PAUL  B.  FAUT  COMPANY,  of  Indianapolis,  Ind.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $10,000  for  the  purpose 
of  manufacturing  electr'c  lighting  and  ignition  apparatus.  The  directors  * 
are:  Paul  B.  Faut,  R.  W.  Kumler  and  Walter  D.  Jones. 

THE  PENNSYLVANIA  MOTOR  CAR  COMPANY,  of  New  York. 

N.  \\,  has  been  incorporated  with  a  capital  stock  of  $50,000  for  the 
purpose  of  manufacturing  various  kinds  of  motors,  engines,  motor  boats. 
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etc.  Among  the  incorporators  are:  I).  Hamilton,  .\.  A.  Russell,  L.  H. 
Denny,  all  of  New  York  City. 

THE  POSITIVE  SPARK  PLUG  COMPANY,  of  Mineola,  N.  Y.,  has 
been  incorporated  by  Mortimer  McKenzie,  Paul  Weidmann,  both  of 
Mineola,  N.  Y.,  and  James  C.  Meachen,  of  Rockv  lie  Centre,  N.  Y.  The 
company  is  capitalized  at  $15,000  and  proposes  to  manufacture  and  sell 
machinery.  '  , 

THE  RAILWAY  IMPROVEMENT  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  w  th  a  capital  stock  of  $100,000  by  Rufus  L.  Mac- 
DufRe,  30  Church  Street,  New  York,  N.  Y.;  George  W.  Fairchild,  Oneonta, 
N.  Y.,  and  A.  H.  Carlisle,  74  Broadway,  New  York,  N.  Y.  The  company 
proposes  to  do  general  contracting  and  electrical  work  of  all  kinds  and 
also  an  electrical  and  mechanical  engineering  business. 

THE  SMITH-MEEKER  ENGINEERING  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  do  a 
general  electrical  engineering  and  contracting  business  by  Frank  D.  Smith, 
Chester  G.  Meeker  and  Charles  F.  Dixon,  all  of  125  Liberty  Street,  New 
York,  N.  Y. 

THE  STANDARD  VEHICLE  COMP.XNY,  of  Portland,  Maine,  has 
been  incorporated  with  a  capital  stock  of  $5,000,000.  The  company  pro¬ 
poses  to  manufacture  and  sell  engines,  machines  for  the  transmiss  on  and 
generation  of  steam,  electricity,  etc.  C.  E.  Eaton  is  president  and  T.  L. 
Croteau  is  treasurer,  both  of  Portland,  Maine. 

THE  STEPHENS  CROPLEY  COMPANY,  of  Chicago,  Ill.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  G.  W.  Stephens,  F.  S. 
Cropley  and  W.  .\.  Conover,  of  Chicago,  Ill.  The  company  proposes  to 
manufacture  vehicles,  engines  and  machinery. 

THE  TOWER  ENGINEERING  COMPANY,  of  Springfield,  Mass.,  has 
been  chartered  with  a  capital  stock  of  $50,000  for  the  purpose  of  manu¬ 
facturing  and  dealing  in  machinery.  J.  H.  Sisk,  of  Buffalo,  N.  Y.,  is 
president  and  treasurer,  and  S.  J.  Griffin,  of  Springfield,  Mass.,  clerk. 

J.  H.  V.VLEXTIXE  COMP.ANY,  of  Syracuse,  N.  Y.,  has  been  incor¬ 
porated  for  the  purpose  of  manufacturing  and  dealing  in  motors,  engines, 
T'achinery,  etc.  It  has  an  authorized  capital  stock  of  $20,000,  and  those 
responsible  for  'its  formation  are:  John  H.  \’alentine,  James  P.  Sanchez 
ard  Clirrles  G.  Hanna,  a'l  of  Syracuse. 


NetiJ  Incorporations, 

LI\'I.\(;ST().\,  .\L.\. — The  Livingston  Light  &  Improvement  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000,  the  in¬ 
corporators  being:  1.  .\.  McConnell,  P.  B.  Jamison,  J.  O.  Phillips,  M.  E. 
McConnell,  C.  H.  Brock  and  J.  W.  McBeth. 

LITTLE  ROCK,  .AKK. — Articles  of  incorporation  have  been  filed  for 
the  Arkansas  and  ^Texas  Telephone  &  Telegraph  Company  with  a  capital 
stock  of  $3,000.  The  officers  are:  A.  C.  Stuart,  president;  C.  M.  Conway, 
vice-president,  and  J.  PL  Richey,  secretary  and  treasurer. 

NEW  EDINBURG,  -ARK. — Articles  of  incorporation  have  been  filed 
for  the  New  Edinburg  Telephone  Company  by  E'.  T.  .\twood,  T.  E.  Mosely, 
-A.  J.  Hamilton  and  others. 

RED  BLUFF,  C.AL. — The  Tehama  County  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $200,000  to  construct  and  operate 
a  telephone  system  in  Tehama  County,  the  lines  to  extend  southward  from 
Red  Bluff  through  Tehama  and  Corning,  a  distance  of  about  32  miles.  J. 
P.  Taft  is  president  and  H.  P.  Andrews,  secretary  and  treasurer. 

KIMBERLA',  ID.AHO. — The  Kimberly  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  W.  II.  Turner,  N.  W. 
Swearinger,  W.  S.  Martin,  W.  E.  Lewis,  E.  Caliborn,  F.  E.  Bigger  and 
W.  F.  Breckton. 

BE.AVERVILLE,  ILL. — The  Beaver  Telephone  Company  has  been, 
chartered  with  a  cap'tal  stock  of  $2,000  by  E.  C.  Regnier,  Charles  Fortin 
and  S.  Francouer. 

CHICAGO,  ILL. — .Articles  of  incorporation  have  been  filed  by  the 
Adams  Generating  Company,  of  Chicago,  for  the  purpose  of  operating 
heat,  light  and  power  plants.  It  is  cajiitalized  at  $50,000,  and  the  incor¬ 
porators  are:  R.  M.  Stroud,  M.  J.  Porter,  I.  Ryner,  all  of  Chicago. 

LITCHFIELD,  ILL. — Articles  of  incorporat  on  have  been  filed  with  the 
Secretary  of  State  for  the  Litchfield  Telephone  Company.  The  company 
is  capitalized  at  $30,000  and  the  incorporators  are:  B.  M.  Burke,  W.  R. 
Hulse,  F.  W.  Burton. 

REDFIELD,  *  LA. — .Articles  of  incorporation  have  been  filed  by  the 
Redtield  Mutual  Telephone  Association.  It  has  an  authorized  capital 
stock  of  $2,000,  and  the  incorporators  are ;  C.  W.  Lambe,  E.  D.  Kippl  ng, 
I..  Oxford,  Preston  Spillers  and  others. 

ST.  GEORGE,  K.AN. — .Articles  of  incorporation  have  been  filed  by  the 
St.  George  &  Flush  Telephone  Company.  It  is  capitalized  at  $20,000,  and 
the  incorporators  are:  .A.  M.  Floersch,  I.  B.  Floersch,  of  Manhattan,  and 
Anton  Floersch,  Flush,  Kan. 

NORRISTOWN,  PA. — Articles  of  incorporation  have  been  filed  for 
the  Norristown  Transit  Company  with  a  capital  stock  of  $25,000  for  the 
purpose  of  building  an  electric  railway  in  Norristown  on  Swede  Street, 
Airy  Street  and  Marklay  Street  to  the  borough  line,  returning  by  the 
old  Swede  Road.  The  incorporators  are:  Charles  E.  Ingersoll,  presi¬ 
dent;  Penllyn  McAllister,  of  St.  Martin’s;  G.  H.  Frazer,  of  Jenkintown; 
E.  B.  Smith,  of  Cynwyd  V’allcy;  Gerland  Holsman,  of  Philadelphia,  Pa., 
and  H.  S.  Farquhar,  of  Bryn  Mawr,  Pa. 


54.» 

HURRICANE,  W.  V.A. — The  Putnam  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  J.  S.  Handley  and  others. 

CLIFTON,  WIS. — The  Clifton  Light  &  Power  Company  has  been  char¬ 
tered  with  a  capital  stock  of  $75,000  by  B.  W.  Utman,  James  M.  Utman 
and  W.  H.  Barker. 


Personal. 


MR.  THOMAS  H’.  WILKINSON  has  resigned  his  connection  with  the 
Kansas  City  Long  Distance  Telephone  Company  to  accept  a  position  with 
the  Missouri  &  Kansas  Telephone  Company. 

MR.  H.  B.  SW.AYNE]  formerly  manager  of  the  “new  business”  depart¬ 
ment  of  the  Petersburg  Gas  Company,  Petersburg,  Va.,  has  accepted  the 
position  of  contract  agent  for  the  Penn  Central  Light  &  Power  Company, 
Altoona,  Pa. 

MR.  A.  F.  W.  SCH.4LKAU.  chief  engineer  of  Siemens-Schuckert- 
werke,  Berlin,  is  on  a  visit  to  this  country,  during  which  he  will  inspect 
some  of  the  more  important  industrial  plants  employing  electric  power 
in  their  operation. 

MR.  J.  P.  .4LEX.4NDER,  who  for  the  past  five  years  has  been  con¬ 
nected  with  the  Wheeling  Traction  Company  as  purchasing  agent,  re¬ 
signed  recently  to  take  an  electrical  engineering  position  with  the  General 
Electric  Company,  at  Pittsfield,  Mass. 

MR.  MENO  K.4MMERHOFF,  director  of  the  German  Edison  Storage 
Battery  Company,  Berlin,  is  on  a  visit  to  this  country.  .A  treatise  on  the 
storage  battery  from  the  jien  of  Mr.  Kammerhoff  will  be  published  in 
several  months  by  Julius  Springer,  the  leading  publisher  in  Germany  of 
technical  books. 

MR.  ROBERT  W.  AD.4MS,  who  for  the  past  two  years  has  been  con¬ 
nected  with  the  transformer  engineering  department  of  the  General  Elec- 
t’-ic  Company,  at  Pittsfield,  Mass.,  has  been  transferred  to  the  district 
office  of  this  company  at  84  State  Street,  Boston,  Mass.,  as  sales  engineer 
in  the  power  and  mining  department. 

MR.  ERNEST  LUN.N  is  again  in  the  service  of  the  Commonwealth 
Edison  Company  of  Chicago  as  battery  eng  neer  for  the  operating  depart¬ 
ment.  Mr.  Lunn  resigned  last  winter  to  form  a  connection  with  the 
Firestone  Tire  &  Rubber  Company,  of  Akron,  Ohio,  but  he  found  that 
electrical  work  was  more  to  his  liking,  and  he  has  now  returned  to  his 
old  position. 

WILLIAM  G.  DAVIS,  formerly  manager  of  the  New  York  office  of 
the  Westinghouse  Storage  Battery  Company,  the  factory  of  which  com¬ 
pany  was  destroyed  by  fire  last  E'ebruary,  and  the  property  subsequently 
sold,  is  now  attached  to  the  New  York  office  of  the  United  States  Light 
&  Heating  Company  as  storage  battery  sales  engineer  with  headquarters 
at  30  Church  Street. 

MR.  C.  E.  WHITTLESEY,  treasurer  of  the  McGraw  Publishing  Com¬ 
pany,  was  the  guest  of  honor  at  a  luncheon  at  the  Engineers’  Club,  New 
York,  on  Aug.  26,  tendered  by  his  associates  to  mark  the  fiftieth  anni¬ 
versary  of  his  entry  into  bus  ness  life.  Mr.  Whittlesey  began  his  connec¬ 
tion  with  the  publishing  business  in  1850,  when  he  became  treasurer  of 
the  .Street  Raihi.ay  Journal,  now  the  Eleetric  Ra.lieay  Journal. 

M.4JOR  THOMAS  H.  REES,  U.  S.  .A.,  the  United  States  Government 
engineer  stationed  at  the  port  of  Chicago,  has  been  transferred  from  that 
post  and  detailed  for  the  next  year  at  the  .Army  War  College  in  Washing¬ 
ton.  Major  Rees,  who  has  been  succeeded  by  Major  Charles  S.  Brom- 
well,  until  recently  the  Government  engineer  at  Milwaukee,  has  been  prom¬ 
inent  in  the  discussions  relating  to  harbor  improvement  in  Chicago. 
Major  Rees  was  a  speaker  before,  the  Electric  Club  of  Chicago  a  few 
months  ago. 


Obituary. 

MR.  CH.IRLES  T.  PORTER,  well  known  by  reason  of  the  part  taken 
by  him  in  the  development  of  the  Porter-.Allen  engine,  died  in  Mont¬ 
clair,  N.  J.,  on  .Aug.  29,  at  the  age  of  85  years.  In  1909,  Mr.  Porter 
was  awarded  the  John  Fritz  medal  for  .his  work  in  advancing  the 
knowledge  of  steam  engineering  and  improvement  in  engine  construction. 


Trade  Publications. 


CONCRETE  PILES. — Much  interesting  information  relating  to  the 
use  of  concrete  for  building  foundations  is  given  in  a  160-page  catalog 
of  the  Raymond  Concrete  Pile  Company,  of  New  A’ork. 

EX.AMELED  WIRE. — The  American  Electric  Fuse  Company,  Muske¬ 
gon,  Mich.,  has  issued  in  folder  form  bulletin  No.  311,  containing  a  re¬ 
print  of  an  article  dealing  with  enameled-w're  windings. 

POLYPHASE  INDUCTION  MOTOR.— A  leaflet  issued  by  the  Holt- 
zer-Cabot  Electric  Company,  Brookline,  Mass.,  describes  a  line  of  small 
polyphase  induction  motors.  The  publication  is  designated  as  bulletin 
320A. 

REFLECTORS. — Steel  reflectors  designed  for  use  with  tungsten 
lamps  for  street  lighting  service  are  briefly  described  and  listed  n  a 
folder  of  the  Federal  Electric  Company,  Lake  and  Desplaines  Streets, 
Chicago. 

ELECTRIC  VEHICLES. — Convincing  arguments  relative  to  the  ad¬ 
vantage  of  electric  trucks  in  comparison  with  horse-drawn  vehicles  are 
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Riven  in  a  booklet  -asued  by  the  General  Vehicle  Company,  Long  Island 
City,  New  York. 

ORGAN  BLOWERS. — The  Kinetic  Engineering  Company,  Baltimore 
.\venue  and  Sixteenth  Street,  Philadelphia,  Pa.,  has  issued  a  neatly- 
prepared  bulletin  devoted  to  organ  blowers  arranged  for  operat  on  by 
means  of  e'ectric  motors. 

M  \GNETIC  CLUTf'H  — A  magnetic  clutch  especially  designed  for 
use  on  planers  to  permit  a  rapid  reversal  and  to  avoid  troubles  usuallv 
present  in  such  operations  is  the  subject  of  booklet  No.  a  issued  by 
Cecil  E.  Lugard  &  Company,  Chester,  Pa. 

TELEPHONE  POWER  PLANT  EQUIPMENT.— Switchboard  equip¬ 
ments,  motor-generator  sets,  mercury-arc  rectifiers;  dynamotors,  batteries 
and  other  apparatus  used  in  telephone  power  houses  are  described  in 
Bulletin  1008  of  the  Western  Electric  Company. 

CONVEYING  MACHINERY.— The  C.  W.  Hunt  Company,  West  New 
Brighton,  New  York,  has  issued  catalogue  No.  102,  giving  much  infor¬ 
mation  relating  to  coal-handling  and  hoisting  machinery,  conveyors,  in¬ 
dustrial  railways,  electric  cranes,  and  steam  hoists. 

LIGHTING  FIXTURES.— Catalog  No.  9  of  the  F.  W.  Wakefield 
Brass  Company,  Vermillion,  Ohio,  is  devoted  to  electric  lighting  fixtures, 
designed  with  particular  reference  to  their  use  with  tungsten  lamps. 
The  fixtures  are  illustrated,  listed  and  briefly  described. 

ELECTRIC  FURNACES.— Verdon  Cutts  &  Hoult,  Town  Hall  Cham¬ 
bers,  97  Fargate,  Sheffield,  England,  have  issued  in  bulletin  form  an  illus¬ 
trated  article  describing  an  electric  furnace  for  conducting  the  well- 
known  Bessemer  processes  for  converting  pig  iron  to  high-grade  steel. 

ADJUSTABLE  SPEEDOMETERS. — Direct  current  motors  of  the 
adjustable-speed  type  in  which  the  field  strength  is  varied  by  altering 
the  reluctance  of  the  magnetic  path  are  described  in  a  folder  being 
distributed  by  the  Reliance  Electric  Engineering  Company,  Cleveland. 
Ohio. 

METERS. — Bulletin  No.  ii,  issued  by  the  Dongan  Electric  Manufac¬ 
turing  Company,  Albany,  N.  Y.,  is  descriptive  of  its  new  line  of  D’.Xrson- 
val  type  milli-voltmeters.  milli-ammeters,  ammeters  and  voltmeters  wh-cli 
are  manufactured  in  a  variety  of  Styles  for  testboard  central-station,  isola¬ 
ted  plant  and  storage  battery  installations.  Bulletin  No.  12  describes  the 
Dongan  company’s  complete  line  of  electro-magnetic  portable  and  switch¬ 
board  instruments. 


WATER-WHEEL  GOVERNORS. — The  Woodward  Governor  Com¬ 
pany,  Rockford,  III.,  has  commenced  the  publication  of  a  quarterly  maga¬ 
zine  called  Fower  Control,  the  first  number  of  which  appeared  in  August. 
The  publication  contains  16  pages,  is  artistically  printed  and  designed, 
and  contains  matter  interesting  and  instructive  to  electric  plants,  textile, 
cotton  and  paper  mills,  aend  other  factory  owners.  The  Woodward 
Governor  Company  began  business  in  1870  in  small  rented  quarters,  and 
in  1873  moved  to  a  more  pretentious  two-story  frame  building.  Although 
business  grew  steadily  from  the  start,  it  received  a  strong  impulse  when 
Mr.  E.  E.  Woodward,  the  present  manager,  took  control  in  1885,  shortly 
after  which  date  it  was  necessary  to  drop  all  side  lines  and  devote  entire 
attention  to  the  manufacture  of  Woodward  water-wheel  governors.  In 
1893  it  was  found  necessary  to  move  into  a  still  larger  building,  and  in 
1909  the  present  building  was  erected,  which  is  five  stories  high,  140  ft. 
long,  64  ft.  wide  and  of  reinforced  concrete  throughout.  In  addition  there 
are  two  smaller  buildings  at  present  rented.  There  is  also  a  large  steam 
plant  for  heating  and  power  and  a  hydroelectric  power  house  supplying 
electric  energy  for  industrial  and  lighting  purposes,  the  latter  being  self- 
regulating  and  requiring  no  attention  from  the  engineer  except  when 
starting  and  stopping.  No  voltage  regulator  is  used,  but  a  type  D  Wood¬ 
ward  governor  maintains  the  voltage  constant  within  i  per  cent  of  the 
normal  without  any  other  regulating  device. 


BUSINESS  NOTES. 


THE  ELMER  P.  MORRIS  COMPANY  has  moved  to  88  West  Street 
from  go  West  Street,  New  York. 

THE  VULCAN  ELECTRIC  HEATING  COMPANY,  542  West  Jackson 
Boulevard,  Chicago,  have  recently  acquired  the  entire  stock  and  good  will 
of  the  Del  Sales  Company,  whose  business  it  has  taken  over. 

EXHIBIT  OF  MOULDED  ELECTRICAL  INSULATION.— During 
the  recent  annual  Springfield,  Mass.,  “exhibition  week."  much  attention 
'>ar.  attracted  by  a  window  exh'hit  by  the  Dickinson  Manufacturing  Com¬ 
pany,  of  that  city,  which  comprised  a  large  collection  of  molded  “sternite” 
and  “Bakelite”  forms,  and  also  samp’es  of  rubber  substitutes.  The  in¬ 
terest  shown  was  due  largely  to  the  unexpectedly  large  number  of  applica¬ 
tions  of  electrical  insulation  which  the  exhibit  presented  to  observers. 


DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS,  SOCIETIES,  ETC. 

Alabama  Light  ft  Tractiom  Association.  Secretary,  Geo.  S.  Emery, 

1 1  N.  Royal  St.,  Mobile,  Ala.  Third  annual  convention  Anniston,  Ala., 
Nov.  21,  22  and  23,  1910. 

American  Association  or  Electric  Motor  Manufacturers.  Secretary, 
W.  H.  Tapley,  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Next  meeting  (semi-annual)  Chicago,  Nov.  14,  15  and  16,  1910. 
American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 

I. ehigh  University,  South  Bethlehem,  Pa. 

.American  Electro-Therapeutic  Association.  Secretary,  Dr.  Albert 
C.  Geyser,  158  West  176th  St.,  New  York  City. 

.American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July,  August  and 
September. 

.American  Street  ft  Interurban  Railway  Accountants’  Association. 
•Secretary,  H.  E.  Weeks,  Davenport,  la.  Next  meeting,  Atlantic  City, 
N.  J.,  Oct.  10-14,  1910. 

.American  Street  &  Interurban  Railway  Engineering  Association. 
Secretary,  John  W.  Corning,  Boston  Elevated  Railway  Company,  Boston, 
Mass.  Next  meeting,  Atlantic  City,  N.  J.,  Oct.  10-14,  1910. 

American  Street  ft  Interurban  Railway  Association.  Secretary, 

II.  C.  Donecker,  Engineering  Societies  Building,  29  West  39th  St., 
New  York.  Next  meeting,  Atlantic  City,  N.  J..  Oct.  10-14,  1910. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  J.  E. 
Cowles,  Little  Rock,  Ark. 

Association  cf  Iron  and  Steel  Electrical  Engineers.  Secretary, 
G.  H.  Winslow,  509  Perry-Payne  Building,  Cleveland,  Ohio. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  135  Adams  St.,  Chicago.  Next  meeting  Boston,  Mass.,  June,  1911. 

Association  of  Railway  Electrical  Engineers.  Secretary,  George  B. 
Colegrove,  960  Monadnock  Building,  Chicago.  Next  annual  meeting, 
Chicago,  Oct.  4,  5,  6  and  7,  1910. 

Association  of  Edison  Illuminating  Companies.  Secretary,  N.  T. 
Wilcox,  Lowell,  Mass.  Annual  meeting.  Hotel  Frontenac,  Thousand 
Islands,  N.  Y.,  Sept.  6-8,  1910. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con¬ 
federation  Life  Building,  Toronto,  Ont. 

Canadian  Street  Railway  Association.  Secretary,  Allen  H.  Royce, 
48  King  St.,  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  A.  L.  Neereamer, 
Indianapolis,  Ind.  Next  meeting,  Indianapolis,  Ind.,  Sept.  22,  1910. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Acting 
Secretary,  F.  D.  Morris,  323  Hagerman  Bldg.,  Colorado  Springs,  Col. 
Next  meeting,  Glenwood  Springs,  Sept.  21,  22  and  23,  1910. 

Eastern  States  Independent  Telephone  Association  of  Pennsyl¬ 
vania,  New  Jersey,  Mar'yland  and  Delaware.  Secretary,  H.  E.  Bradley, 
i,t.>  South  Second  St.,  Philadelphia,  Pa. 


Electric  Vehicle  and  Central  Station  Association.  Secretary,  H.  T. 
Sands,  139  Pleasant  St.,  Malden,  Mass. 

Electric  Club,  Chicago.  Secretaty,  F.  S.  Hickok,  824  Marquette 
Building,  Chicago.  Meets  every  Wednesday  noon,  303  Wabash  .\ve. 

Electric  Contractors’  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York.  Next  meeting,  Albany, 
N.  Y.,  Jan.  17,  1911. 

Electric  Trades  Association  of  Philadelphia.  Secretary,  J.  W. 
Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursday  of  each  month. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

Electrical  Salesmen’s  Association.  Secretary,  Francis  Raymond.  125 
Michigan  Ave.,  Chicago.  Annual  meeting,  Chicago,  January,  each  year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Staveley,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago.  Next  annual  meeting,  Chicago,  Nov. 
3,  1910. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary. 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H.  B. 
Chapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Next  meeting.  New  York  City,  Oct.  5,  1910. 

Engineering  Society  of  Wisconsin.  Secretary,  W.  G.  Kirchoffer,  31 
Vroman  Building,  Madison,  Wis. 

Engine  Builders’  Association  of  the  United  States.  Secretary, 
C.  H.  Lembower,  Reading,  Pa. 

Florida  Electric  Light  &  Power  Association.  Secretary,  H.  C. 
.\dams.  West  Palm  Beach,  Fla.  Next  meeting,  Jacksonville,  Fla.,  April 
4  and  5,  1911. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck. 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi¬ 
neering  Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,  New  England,  Philadelphia  and  Chicago. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
York.  Secretary,  L.  H.  Woods,  2355  Jerome  Ave.,  New  York. 

Independent  Telephone  Association  of  Southern  Indiana.  Secre-, 
tary,  E.  W.  Landgrebe,  Huntington,  Ind. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In¬ 
dianapolis,  Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas.  Kratch, 
416  W.  Indiana  St.,  Chicago.  Meetings,  second  Friday  of  each  month.. 
International  Association  of  Municipal  Electricians.  Secretary, 
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Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Rochester,  N.  Y.,  Sept. 
6,  7,  8  and  9,  1910. 

International  Electrotechnical  Comiiission  (international  body  rep¬ 
resenting  various  national  electrical  engineering  societies  contributing  to 
its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England. 

International  Independent  Telephone  Association.  Secretary,  C. 
Davis. 

Iowa  Electrical  .\ssociation.  Secretary,  W.  N.  Reiser,  Dubuque..  la. 
Next  meeting,  Davenport,  la.,  April,  1911. 

Iowa  Independent  Telephone  Association.  Secretary,  W.  J.  Thill, 
208  Des  Moines  Life  Building,  Des  Moines,  la.  Annual  meeting,  second 
Wednesday  in  March  each  year. 

Iowa  Street  &  Interurban  Association.  Secretary,  L.  D.  Mathes. 
Dubuque,  la.  Next  meeting,  Davenport,  la.,  April,  1911. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Ne.xt  meeting,  Kansas  City,  Kan.,  Sept.  27 
and  28,  1910. 

Kentucky  Independent  Telephone  Association.  Secretary,  James 
.Maret,  Mount  Vernon,  Ky.  Regular  meeting,  second  Tuesday  in  October, 
each  year. 

Maine  Electrical  Association.  Secretary,  Fred  D.  Gordon,  Auburn, 
Maine. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  VV'ednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  P.  Biggs,  Detroit, 
Mich. 

Minnesota  Electrical  .Xssociation.  Secretary,  B.  W.  Cowperthwait, 
Faribault.  Minn. 

Mississippi  Electric  Association.  Secretary,  J.  A.  Abbott,  Jackson 
Railway  &  Light  Company,  Jackson,  Miss. 

.Missouri  Electric,  Gas,  Street  Railway  &  Water  .\ssociation.  Secre¬ 
tary,  N.  J.  Cunningham.  Next  meeting,  St.  Louis,  April,  1911. 

Missouri  Independent  Telephone  Association.  Secretary,  G.  W. 
Schweer,  Windsor,  Mo.  Next  meeting,  St.  Louis,  May,  1911. 

National  ,\rm.  Pit  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electric  Light  .\ssociation.  Executive  Secretary,  T.  C. 
Martin,  Engineering  .Societies  Building,  33  West  39th  St.,  New  York. 

National  Electric  Contractors’  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

National  Electrical  I.nspectors’  Association.  Secretary,  T.  H.  Day 
27  Pliny  St.,  Hartford,  Conn.  Next  meeting.  New  York,  March,  1911. 

National  Electrical  Credit  Association.  Secretary,  Fred  P.  Vosc 
1343  Marquette  Building,  Chicago. 

Nebraska  Electrical  .\ssoci.ation.  Secretary,  Frank  McMaster 
Beatrice,  Neb. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  .\ssociation.  Secretary,  Alton  F 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Section,  National  Electric  Light  Association.  Secre¬ 
tary,  L.  D.  Gibbs,  39  Boylston  St.,  Boston,  Mass. 

New  Orleans  Electrical  Contractors’  Association.  Secretary,  I.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesdays  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 


Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W, 
Brockett,  Cataract  Building,  Seattle,  Wash. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Greeip 
ville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretaty,  Ralph  Reamer, 
Columbus,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Secre¬ 
tary,  Prof.  F.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio.  Next 
meeting,  Nov.  18  and  19,  1910. 

Oklahoma  Public  Utilities  Association.  Secretary,  Galen  Crow, 
Guthrie,  Okla.  Next  meeting,  Oklahoma  City,  Sept.  30  and  Oct.  i,  1910. 

Old  Time  Telegraphers’  &  Historical  Association.  Secretary,  F.  J. 
Scherrer,  195  Broadway,  New  York.  Next  reunion,  Chicago,  Sept.  8,  4 
and  10,  1910. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
Van  Vleet,  1157  Monadnock  Building,  Chicago,  111.  Annual  meeting, 
Birmingham,  .Ma.,  Oct.  13,  14  and  15,  1910. 

Pacific  Coast  Electric  Vehicle  .-Xssociation.  Secretary,  A.  H.  Hal- 
loran,  604  Mission  St.,  San  Francisco,  Cal.  Next  meeting,  San  Francisco, 
Sept.  22,  1910. 

Pacific  Coast  Electrical  Show,  San  Francisco,  Cal.,  week  beginning 
Sept.  17,  1910. 

Pennsylvania  Electric  .■\ssociation.  Secretary,  Van  Dusen  Rickert. 
Pottsville,  Pa.  Next  meeting,  Glen  Summit  Springs,  Pa.,  Sept.  14,  15 
and  16,  1910. 

Pennsylvania  Street  Railway  Association.  Secretary,  Charles  H. 
Smith,  Lebanon,  Pa. 

Pike’s  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.  Meetings,  second  Saturday  of  each  month. 

Pittsburg  Electric  Booster  Club.  Recording  Wattmeter,  O.  R.  Rom- 
bach.  919  Liberty  .‘^ve.,  Pittsburg,  Pa.  Meetings,  fourth  Monday  of  each 
month. 

Society  for  the  Promotion  of  Engineering  Education,  Secretary, 
H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  D.  Forbes. 
Box  63,  Brant  Rock,  Mass.  Monthly  meeting,  first  Monday  of  each  month. 

South  Dakota  Independent  Telephone  Association.  Secretary,  E.  R. 
Buck,  Hudson,  S.  D.  Next  meeting,  Redfield,  S.  D.,  Jan.  ii  and  12.  1911. 

Southwestern  ’’Electric  &  Gas  Association.  Secretary,  E.  T.  Moore, 
Dallas,  Tex. 

Street  Railway  .-Xssociation  of  the  State  of  New  York.  Secretary, 
C.  G.  Reel,  Kingston,  N.  Y. 

Underwriters’  National  Electrical  Association.  Secretary  Electri¬ 
cal  Committee,  C.  M.  Goddard,  14 1  Milk  St.,  Boston,  Mass.  Next  bien¬ 
nial  meeting,  March,  1911. 

Vermont  &  New  Hampshire  Independent  Telephone  .\ssociation. 
Secretary,  Lena  M.  Owen,  St.  Johnsbury,  Vt. 

Vermont  FIlectrical  Association.  Secretary,  A.  B.  Marsilen,  Man¬ 
chester  Center,  Vt. 

Washington  F'lectrical  Show,  October  or  November,  1910. 

Western  .Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  145  Monroe  St.,  Chicago,  Ill.  Next  meeting,  Omaha,  Neb.,  Octo¬ 
ber,  1910. 

VV’estern  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
F'lectrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  .August.  .Annual  meeting,  first  Tuesday  after  Jan.  i,  each  year. 

Wireless  Institute.  Secretary,  Sidney  L.  Williams,  42  Broadway, 
New  York. 

Wisconsin  Electrical  Association.  .A  consolidation  of  the  North¬ 
western  F'lectrical  .Association  and  the  Wisconsin  Electric  and  Interurban 
Railway  .Association.  Secretary,  John  S.  .-Mien,  Lake  Geneva,  Wis. 


UNITED  STATES  PATENTS  ISSUED  .AUG.  23,  1910. 

IConducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

13.145.  TERMINAL  FOR  ELECTRIC  CABLES;  C.  W.  Davis,  Edge- 
worth,  Pa.  App.  filed  May  19,  1909.  For  preventing  leakage  and  the 
entry  of  moisture  by  means  of  a  plug  or  thimble  having  a  conducting 
core  and  a  surrounding  body  of  insulating  material  in  moisture-tight 
contact  thereon  with  a  flaring  leakage  preventing  petticoat. 

13.146.  TELEPHONE  TRANSMITTER;  W.  E.  Harkness,  East  Orange. 
N.  J.  App.  filed  Aug.  23,  1910.  Granular  transmitter  of  the  solid 
back  type,  the  chamber  holding  the  carbon  resting  against  the  main 
diaphragm  and  the  fixed  electrode  is  connected  to  the  periphery  of  the 
vibrating  cup  by  a  mica  diaphragm. 

967,908.  ELECTRIC  FURNACE;  J.  Harden,  London,  England.^  App. 
filed  Dec.  7,  1909.  A  composite  terminal  plate  in  contact  with  the 
charge  faced  with  refracting  material  which  is  heated  by  the  passage 
of  the  current  and  means  for  cooling  the  metal  portion  of  the  plate. 

967,909'.  ELECTRIC  FURNACE;  J.  Harden,  London,  England.  App. 
filed  Dec.  7,  1909.  Heats  the  charge  by  an  electric  arc  and  uses  a 
composite  terminal  plate  in  the  furnace  wall  made  hollow  for  cooling 
and  faced  with  a  refractory  material  and  an  intervening  laying  of 
carbonaceous  material. 

967,932.  ELECTRIC  SWITCH;  J.  Keefe,  Boston,  Mass.  App.  filed 
May  6,  1909.  A  two-push-button  switch  including  a  pivoted  lever 
operated  by  a  spring  actuated  by  a  rock  arm,  the  push-buttons  having 
a  sliding  connection  with  the  rin'k  arni. 


967.^59.  SECONDARY  CLOCK;  M.  W.  Obermiller,  New  York,  N.  Y. 
App.  filed  .April  27,  1910.  Used  with  current  sent  in  one  direction  or 
in  opposite  directions.  Makes  use  of  an  electrical  magnet,  a  movable 
armature  and  escapement  wheel  and  anchor,  a  crank  and  a  wire  be¬ 
tween  the  crank  and  armature. 

967.996.  METHOD  OF  EXTRACTING  OR  ELIMINATING  SULPHUR, 
PHOSPHORUS  AND  OTHER  IMPURITIES  FROM  COAL,  ORE, 
ETC.;  L.  L.  Summers,  Chicago,  Ill.  App.  filed  April  8,  1909.  For 
eliminating  sulphur  from  coal  by  treating  the  material  in  a  finely 
divided  condition  by  chemicals  for  oxidizing  in  a  suitable  electrolyte 
and  then  reversing  the  polaiity  of  the  current. 

967.997.  ELECTRICAL  FITTING;  F.  A.  Swan,  Cliftondale,  Mass.  App. 
Died  June  28,  1907.  Pendent  lamp  socket  with  a  button  inside  of  the 
socket  for  relieving  the  strain  from  the  terminals. 

968.007.  COHERER  FOR  WIRELESS  TELEGRAPH  SYSTEMS;  C. 
Walker,  Knoxville.  Tenn.  App.  filed  May  5,  1909.  Compensates  for 
temperature  variations,  having  a  screw  adjustment  for  terminals 
sealed  in  a  tube  and  magnetically  controlled  for  maintaining  the 
adjustment. 

968,071.  DISTRIBUTING  BOARD;  L.  H  Nielsen.  West  Liberfv.  and 
J.  F.  Barnard,  Allegheny,  Pa.  App.  filed  Oct.  9,  1907.  Fuse  and 
switch  panelboard  with  a  movable  portion  mounted  upon  a  permanent 
base,  to  close  the  space  between  the  terminal  attaching  device  and 
having  flexible  connections  with  the  permanent  attaching  devices. 

968,079.  F'l.FXTRIC  FURNACE;  J.  Henry  Reid,  Newark,  N.  J.  App. 
filed  Oct.  16,  1909.  The  ore  passes  by  gravity  through  a  plurality  of 
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chambers,  with  an  arc  centrally  located,  the  volatile  products  heiiiK 
withdrawn  and  the  material  discharged  from  the  lowermost  chamber, 
having  an  electrical  heater, 

968,119.  .SECONDARY  BATTERY  PLATE;  C.  Busch,  New  York.  N.  Y. 
App.  filed  Oct.  27,  1909.  The  grid  is  provided  with  perforated  bosses 
extending  on  both  sides  and  a  thin  sheet  has  perforations  registering 
with  the  bosses. 

968,1^5.  APPARATUS  FOR  TREATING  GAS  ELECTRICALLY;  C.  L. 
tjerrard,  Columbus,  Neb.  App.  filed  March  4.  1907.  The  electric 
discharge  is  moved  through  the  gas  for  the  production  of  the  nitrogen 
oxifis  from  air. 

968.147.  ELECTRIC  LAMP  SOCKET;  J.  H.  Goehst,  Chicago,  III.  .\p|.. 
filed  April  4,  1910.  For  signs,  the  socket  being  made  into  sections  of 
porcelain  on  opposite  sides  of  the  supporting  sign  board. 

968,154.  PRIMARY  BATTERY;  C.  E.  Hite,  Burlington.  N.  J.  App. 
filed  .Ang.  16,  1906.  Divided  into  a  plurality  of'  separate  cells. 
Porous  ])lates  are  interposed  between  the  electrodes  of  each  couple 
and  a  salt  solution  is  contained  on  one  side  of  the  plate  and  an  iron 
chlorid  solution  on  the  other  side. 

968,174.  INCLOSED  ELECTRIC  FUSE;  B.  S.  Luther.  Newburyport, 
Mass.  .App.  filed  April  18,  1910.  Contains  an  indicator  wire  adjacent 
to  the  fuse  strip. 

968,179.  TROLLEY  RETRIEVER  AND  TAKE-UP  DEVICE;  P.  D. 
Milloy,  New  _  York,  N.  A’.  App.  filed  Dec.  5,  1904.  .Actuated  by 
compressed  air  with  a  take.up  for  the  trolley  cord  so  that  the  arm 
may  rise  and  lower  gradually,  but  if  the  trolley  leaves  the  wire  this 
throws  in  the  compressed-air  mechanism  which  draws  down  the  trolley 
arm  out  of  the  way  of  the  obstructing  devices, 

968,205.  APPARATUS  FOR  CO.ATING  ELECTRIC  WIRES;  O.  C. 
Spurling,  Chicago,  Ill.  App.  filed  Sept.  27,  1907.  Enameling  machine 
with  a  fuse  chamber  at  ihe  top,  a  discharge  pipe,  a  baffle  plate  near 
the  discharge  pipe  and  a  water  spraying  device. 

968,208.  MOBILE  CIRCUIT  CLOSER;  F.  E.  Town,  New  York.  N.  Y. 
/App.  filed  Dec.  5,  1906.  Door  lock  including  a  circuit  closer  actuated 
by  an  electromagnet.  -A  block  of  magnetic  material  is  arranged  be 
tween  the  poles  of  the  magnet  and  a  movable  piece  of  magnetic 
material  acts  to  shunt  the  magnetism  to  close  the  circuit  closer,  th' 
movable  piece  consisting  of  an  iron  tube  floating  on  mercury  which  i! 
displaces  to  connect  the  terminal. 

968,217.  PERMUTATION  LOCK  SWITCH;  J.  T.  Whalen.  New  York. 
N.  Y.  App.  filed  Feb.  ii,  1909.  A  latch  disk,  a  plurality  of  pairs  of 
contacts  actuated  by  the  rotation  of  the  disk  with  a  plurality  of  rotary 
tumblers  to  engage  the  disk  and  hold  it  from  rotation. 

468,231.  ADTUSTING  MEANS  FOR  THE  REGULATION  OF  THK 
INTENSITY  OF  SOUND  FOR  EAR-PHONE  RECEIVERS;  R.  .1 
Barber,  Belemont,  Mass.  App.  filed  Oct.  26,  1909.  Makes  use  of  an 
adjusting  ring  and  a  stop  for  varying  the  extent  of  the  movement  of 
the  cap  holding  the  diaphragm. 

968,247.  TROLLEY  GU.ARD;  F.  L.  Lucas,  Winburne,  Pa.  .App.  file  I 
Feb.  28,  1910.-  Combint.d  guide  wheel  and  pivoted  guard  carrying  a 
supplementary  wheel,  forming  a  double  wheel  trolley. 

968,261.  FLUSH  ATTACHMENT  PLUG  RECEPT  ACLE;  C.  1).  Plati, 
Bridgeport,  Conn.  App.  filed  April  25,  1910.  The  terminals  arc 
unattached  and  loose  so  as  to  be  removable  but  securely  held  in 
operative  jKisition. 


968.250.  ELECTRICAL  POWER  TRANSMISSION:  J.  G.  P.  Thomas, 
t  hiswick,  England.  .App.  filed  Jan.  24,  1910.  See  patent  948,430. 
The  prime  motor  and  two  dynamos  are  mechanically  interconnected 
through  gearing  so  that  the  sjiced  of  its  machine  is  determined  by  the 
sjteeds  of  the  remaining  two. 

968,310.  AUTOM.ATIC  CUT-OUT;  V.  G.  Apple.  Dayton.  Ohio.  Ajip. 
filed  Dec.  21,  1908.  .A  circular  iron-elad  electromagnet  carrying  a 
low-resistance  coil  and  a  high-resistance  coil  to  prevent  reverse  flow 
from  the  storage  battery  to  the  dynamo  when  the  dynamo  voltage 
drops  lielow  that  of  the  battery. 

968,318.  FT’SE  BOX;  J.  AA'.  Bird,  St.  Louis,  Mo.  -App.  filed  .-April  21. 
1910.  For  electric  railways  with  means  for  supporting  supplies  of 
fuse  including  a  movable  fuse  carrier  from  which  the  fuse  is  dis¬ 
charged  and  delivered  automatically  by  means  of  an  operating  lever 
to  the  fuse-receiving  member. 

468,358.  ADJUSTMENT  MICROMETER  FOR  SPARK  COILS;  E.  B. 
Jacobson,  Pittsfield,  Mass.  App.  filed  Nov.  19,  1907.  An  adjustable 
contact  point  on  a  movable  member  which  can  be  removed  and 
replaced  without  readjustment  and  an  indicator  for  indicating  the 
correct  adjustment  of  the  point. 

968,305.  SELF-CLEANING  ELECTRICAL  PROTECTIVE  APPA- 
R.ATUS;  F.  R.  Parker,  Chicago,  Ill.  App.  filed  July  31,  1908.  An 
arrester  with  electrodes  which  are  separated  upon  an  excess  of  cur¬ 
rent  by  means  of  electrothermal  mechanism,  the  electrodes  being 
jarred  for  cleaning. 

968,396.  TELEPHONE  SA'STEM;  C.  T.  Patterson,  Albany,  Ore.  .App. 
filed  April  12,  1909.  Operated  without  a  central  station  over  a  single 


wire.  Makes  and  brakes  the  main  line  and  closes  the  local  circuit, 
the  closing  and  braking  of  the  local  circuit  actuating  a  step-by-step 
mechanism  which  rotates  an  insulating  drum  controlling  contacts  for 
a  single  circuit. 

968,402.  LIGHTNING  ARRESTER;  J.  E.  Petree,  Richmond, _  Mo.  App. 
filed  Dec.  17,  1909.  For  telephone  switchboard  for  grounding  a  series 
of  contact  either  together  or  individually  by  means  of  a  series  of 
individually  movable  switch  levers,  which  can  also  be  simultaneously 
moved. 

468.405.  LIGHTNING  ARRESTER;  W.  E.  Phelps,  Colebrook,  Ohio. 
App.  filed  Feb.  16,  1910.  For  telephone  exchanges  in  which  a  wire 
extends  across  the  conductor  and  is  connected  with  the  ground  and  a 
lever  is  connected  with  the  wire  for  drawing  it  tight  to  hold  the 
conductors  in  temporary  engagement. 

968.406.  HIGH-TEMPER.ATURE  AL.ARM;  W.  G.  Pierce,  Kirkwood, 
Mo.  App.  filed  Nov.  4,  1909.  Thermal  fire-alarm  control  in  which 
the  contacts  are  urged  together  by  a  coil  spring  and  a  fusible  material 
between  the  coils  normally  prevents  the  contraction  of  these  springs. 

968.407.  MANUFACTURE  OF  FILAMENTS  FOR  ELECTRIC  LAMPS; 
F.  J.  Planchon,  Paris,'  France.  App.  filed  July,  5,  1907.  For  metallic 
films.  Forms  a  compound  of  an  acid  of  the  metal  and  an  albuminoid 
and  treats  the  compound  with  a  weak  acid  solution. 

968,420.  DYNAMO-ELECTRIC  MACHINE;  H.  G.  Reist,  Schenectady. 


N.  Y.  App.  filed  May  13,  1909.  For  short-circuiting  devices  of  in¬ 
duction  motor  including  a  set  of  collector  rings,  brushes  on  jnvoted 
brush-holders,  the  latter  being  actuated  by  reciprocating  shifting  rods 
with  hooks  and  engaging  the  brush  holders  and  actuated  by  the 
handle. 

968,441.  ELECTRIC  HE.-\TER  COMBINATION;  J.  I.  Ayer,  Cam¬ 
bridge,  Mass.  App.  filed  Jan.  13,  1910.  A  heater  with  a  flat  top 
plate  having  the  electrical  resistance  on  the  under  side  together  with 
utensil  to  be  heated  having  flanges  on  the  bottom  for  retaining  the 
I)arts  with  sliding  engagement. 

968,448.  ELECTRIC  FUSE  TESTER;  I.  H.  Cary,  Portland,  Maine. 
App.  filed  June  18,  1909.  .A  containing  box  with  a  battery  and  bell 
in  circuit  with  a  pair  of  electrodes  which  are  bridged  by  the  fuse 
when  being  tested. 

468.466.  ELEVATOR  SIGNALING  APPARATUS;  R.  A.  Griswold  and 
J.  Zang,  Seattle,  Wash.  App.  filed  June  29,  1909.  .A  plurality  of 
elevators  and  shafts  with  lamps  in  each  which  are  automatically 


968,145. — .\p|>aratus  for  Treating  Gas  Electrically. 

lighted  by  the  elevator  as  the  terminal  of  the  shaft  is  approached  by 
the  elevator.  Any  one  elevator  lights  the  lamps  of  the  other  eleva¬ 
tors  when  near  the  end  of  the  route. 

968.468.  CIRCUIT  CONTROLLER  RETARDING  DEVICE;  E.  A. 
Ilalbleib,  Rochester,  N.  Y.  App.  filed  Dec.  17,  1909.  Retarder  for 
circuit  closers  consisting  of  a  dash  pot  connected  to  a  lever  which 
carries  a  roller  which  engages  an  irregular  cam  on  the  circuit  closer. 

968.469.  BURGLAR  ALARM;  S.  Hambourger.  Cleveland,  Ohio..  App. 
filed  June  30,  1908.  A  bureau  has  an  opening  in  the  top  in  which  a 

.  jewel  chest  is  <lroj)i)ed.  closing  a  circuit,  so  that  an  alarm  is  sounded 
when  the  box  is  depressed  or  tampered  with, 

968,484.  TELEPHOTOGR.APHY;  O.  O.  Kruh,  Schenectady,  N.  Y.  App. 
filed  Nov.  19,  1907.  A  luminous  tube  with  a  light  transmitting  win¬ 
dow  rendered  luminous  by  passing  a  current  through  the  tube  together 
with  magnetic  means  for  shifting  the  path  of  the  current  so  as  to 
vary  the  intensity  of  the  light  shining  through  the  window. 

968,486.  AUTOMATIC  GAS  LIGHTER;  J.  C.  Landes,  Collegeville,  Pa. 
.App.  filed  Feb.  23,  1907.  Automatic  gas  lighter  in  which  the  movable 
members  are  sealed  within  the  top  of  the  casing  to  prevent  leakage 
of  the  "as,  and  the  burner  is  automatically  lighted  through  the  opera¬ 
tion  of  a  float. 

968,492.  ELECTROLYTIC  CELL:  P.  McDorman,  Dayton,  Ohio..  App. 
filed  Dec.  27,  1909.  F'lectrolytic  cell  for  decomposing  salt.  Includes 
a  vessel  containing  a  plurality  of  electrodes  between  which  the  liquid 
flows  with  plates  above  and  below  permitting  the  fluid  to  converge 
and  diverge  as  it  flows  between  the  plates  and  while  the  electric  cur¬ 
rent  is  acting  thereon. 


